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Abstract 

‘The millipede genus Aponedyopus is endemic to Taiwan and contains three species. All previously described 
nominal species are considered to represent one species: A. montanus Verhoeff, 1939 (the type species), 
including A. reesi (Wang, 1957) and A. maculatus Takakuwa, 1942, syn. n. Two further species are de- 
scribed as new: A. similis sp. n. and A. Jatilobatus sp. n. The genus is re-diagnosed, all of its three species 
are keyed, and their distributions mapped. 
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Introduction 


The genus Aponedyopus Verhoeff, 1939 was first proposed to incorporate the single 
species A. montanus Verhoeff, 1939 said to be from the foot of Mt Fuji in Japan. The 
generic diagnosis was very poor, relying on a highly superficial resemblance in the 
gonopod conformation of Aponedyopus to the genus Nedyopus Attems, 1914 (Verhoeff 
1939). Takakuwa (1942) was the first to add another species to this genus, A. macu- 
latus Takakuwa, 1942 from Taiwan, and, later (1954), questioned the provenance of 
A. montanus from Honshu, suggesting it had also derived from Taiwan. Wang (1957a, 
1957b) described two further species from Taiwan which he first placed in Nedyopus: 
N. reesi Wang, 1957 and N. jeanae Wang, 1957; then (1963a, 1963b) he transferred 
the latter species to Aponedyopus and referred to it as only a subspecies of A. montanus. 
Finally, in a checklist of the Taiwanese Diplopoda, Wang (1964) listed the following 
Aponedyopus: A. montanus montanus, A. m. jeanae, A. reesi, and A. maculatus, the for- 
mer subspecies quoted as stemming from Japan and being common there, as opposed 
to the latter three taxa which were said to be endemic to Taiwan. Thus, Wang ignored 
the previous doubts expressed by Takakuwa (1954) concerning the origin of A. mon- 
tanus in Japan. He also neglected Miyosi (1959) who had formally synonymized A. 
jeanae with A. montanus and who had also agreed with Takakuwa that A. montanus 
had to stem from Taiwan, not from Japan. Hoffman (1980) accepted that the genus 
occurred in both Taiwan and Japan. Murakami (1993) included A. montanus in the 
most recent checklist of the Japanese millipedes, but Shinohara and Tanabe (1999) 
emphasized that the original, type locality of A. montanus, i.e. Mt Fuji, might have 
been mislabeled. Yet, the genus Aponedyopus still remains on the generic list of Japanese 
Myriapoda (Tanabe 2001). 

Jeekel (1968) was the first to properly, however succinctly, re-diagnose Aponedyo- 
pus, emphasizing it had nothing to do with the stem-name Nedyopus, because these 
genera show vastly different courses of their seminal grooves and several other impor- 
tant details of gonopod structure, and belong in different tribes. Yet Jeekel mistakenly 
listed A. jeanae as a valid species and erroneously believed he was the first to transfer 
both A. jeanae and A. reesi to Aponedyopus. In fact, Miyosi (1959) had done it before, 
followed also by Wang (1964). 

Korsés (2004), in the latest catalogue of the Diplopoda of Taiwan, listed only two 
species in Aponedyopus: A. montanus and A. maculatus. Concerning the former spe- 
cies, he listed two junior synonyms claimed as new: A. reesi and A. montanus jeanae. 
However, he must have overlooked Miyosi (1959), who had already synonymized the 
latter taxon under A. montanus. He also erred in stating that A. maculatus had been de- 
scribed from Ikao, Japan, whereas it had actually been described from Piyanan (= Sih- 
yuanyakou (Ep), Datong Township(A [=] 4h), Yilan County (‘Ff #®)), Tai- 
wan (Takakuwa 1942). In addition, not only all of the previous records of these species 
in Taiwan were summarized, but he also provided some new localities for A. maculatus. 

The present study reviews the millipede genus Aponedyopus, based on abundant 
fresh material, including some near-topotypes of one of included species, covering 
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various parts of Taiwan. Thus, the previously described species could be re-assessed, 
two new species added, and a new synonym established. 


Material and methods 


New extensive collections of millipedes covering most parts of Taiwan were made 
between 1989 and 2009, using hand-sorting of the soil and litter. Specimens were 
preserved in 70% ethanol. External structures were examined and the drawings pre- 
pared with a LEICA MZ 16 stereomicroscope, as well as with a HITACHI S2400 
scanning electron microscope. Coloration of the specimens is described from alcohol 
material. This material has been shared between the collections of Department of 
Life Science, National Chung Hsing University (NCHUL), Taiwan; Department 
of Biological Sciences, National Sun Yat-Sen University (NSYSUB), Taiwan; De- 
partment of Life Sciences, National Taiwan Normal University (NTNUL), Taiwan; 
National Museum of Natural Science (NMNS), Taiwan; Taiwan Forestry Research 
Institute (TFRI), Taiwan; and Zoological Museum of the State University of Mos- 
cow (ZMUM), Russia. 


Systematic Account 


Genus Aponedyopus Verhoef, 1939 


Aponedyopus Verhoef, 1939: 119; Takakuwa, 1954: 49; Jeekel, 1968: 75; Hoffman, 
1980: 170; Shinohara and Tanabe, 1999: 681. 


Diagnosis. Medium- to large-sized Paradoxosomatidae (15-55 mm long, 2.0-5.0 mm 
wide) with 20 segments. Pore formula normal. Paraterga poorly developed, evident 
only on segment 2. An evident sternal lobe between @ coxae 4; 4 segment 7 with or 
without a pair of prominent sternal cones (= spiracles) flanking gonopod aperture. 3 
tarsal brushes present. 

Gonopod coxae long, subcylindrical, setose distodorsally, cannula as usual. Telopo- 
dites rather long, their distal parts crossing medially in situ. Femorite long, moderately 
to evidently broadened parabasally on dorsal side, apically separated from postfemoral 
region by a clear oblique sulcus on lateral side; postfemoral part enlarged at base, taper- 
ing thereafter, demarcated from solenophore by a sulcus on mesal side; solenophore 
shorter than to as long as femorite, curved first ventrad and then dorsad on mesal face, 
distally holding subparallel to broadened part of femorite; base of solenophore with a 
small to obvious, apically deeply bifid lobe; seminal groove first running fully on mesal 
face of femorite, then turning dorsad near postfemoral part and continuing onto so- 
lenomere at base of solenophore on dorsal face; solenomere flagelliform, long, at most 
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only slightly longer than, and nearly completely supported/sheathed by, solenophore, 
with only tip of solenomere sometimes exposed. 


Aponedyopus montanus Verhoeff, 1939 
Figs 1-23, 40-43, 50-53 


Aponedyopus montanus Verhoeff, 1939: 119-121, figs 5-7. 

Aponedyopus montanus — Miyosi, 1959: 73; Jeekel, 1968, 75; Wang and Mauriés, 1996: 
87; Korsdés, 2004: 21. 

Aponedyopus montanus montanus — Wang, 1964, 69. 

Aponedyopus maculatus Takakuwa, 1942: 238, figs 3 & 4, syn. n. 

Aponedyopus maculatus — Wang, 1958: 342; 1963a: 90; 1964: 69; Jeekel, 1968: 75; 
Wang and Mauriés, 1996: 87; Korsds, 2004: 20. 

Nedyopus reesi Wang, 1957a: 104-106, fig. 2; first synonymized by Korsos, 2004. 

Nedyopus reesi - Wang, 1958: 342. 

Aponedyopus reesi — Miyosi, 1959: 73; Wang, 1964: 69; Jeekel, 1968: 75; Wang and 
Mauriés, 1996: 87. 

Nedyopus jeanae Wang, 1957b: 113-115, fig. 8; first synonymized by Miyosi, 1959. 

Nedyopus jeanae Wang, 1958: 342; Miyosi, 1959: 73. 

Aponedyopus jeanae — Wang, 1963b: 288; Jeekel, 1968: 75; Wang and Mauriés, 1996: 87. 

Aponedyopus montanus jeanae — Wang, 1963a: 90; 1964: 69. 


Material examined: 1 2 (NSYSUB-DI 60), Taiwan, Taipei City, BeiTou area (JEF& 
liz), 101 Jiia county road (101 FARR), ca 860 ma.s.l., 4 May 2002, leg. S. Y. Wu. 1 
3 (NCHUL), Taipei County (GAH), Gongliao Township (A ¥¥4), upstream of 
Yuanwangkeng Stream (#22 5 A Lif), 6 June, 1998, leg. S.H. Wu. 1 od (NSYS- 
UB-DI 67), Taipei County (G@IE#K), ULai Township (2K 45), TaManShan (FS 
LL), in decaying wood, 2,100 m a.s.l., 23 August 2002, same collector. 1 9 (NSYS- 
UB-DI 59), same township, WuLai (552K), 1,000-1,200 m a.s.1., March 2002, leg. 
C. C. Chen & C. S. Iang. 1 3, 2 2 (TFRI), same township, FuShan Botanical 
garden (#§LLtH PIER), ca 730 ma.s.l., 18-25 May 2001, leg. W. B. Huang. 1 4, 3 
Q (NSYSUB-DI 61-64), Taiwan, Taoyuan County (kil), FuSiing Township ( 
(2 BALSE8), HuaLeng Village (S£f##f), Northern Cross-Island Highway (EMM 
ZS H8)/Provincial # 7 Highway (@-C 4%), 53 km, ca 1,030 m a.s.l., 22 April 2003, 
same collector. 1 2 (NSYSUB-DI 73), same locality, 58 km, ca 1,110 m as.l., 29 
May 2003, same collector. 1 9 (NSYSUB), same locality, 56 km, ca 1,030 maz.s.l., 23 
June 2006, same collector. 3 4 (NSYSUB-DI 444-446), same township, Baling (4 
2), ca 600 ma.s.l., 3 April 2004, leg. H. D. Zhu. 1 9 (NTNUL-My 15), Hsinchu 
County (#71), Wufeng Township (Fil), GuanU (#198), ca 2,000 ma.s.l., 28 
June 1993, leg. S. H. Chen. 1 3’ 1 9 (NSYSUB), same township, ShihLu old path ( 
7a jee 4), ca 1,600 m a.s.l., 22 September 2005, leg. H. D. Zhu. 1 9 (NSYSUB), 
same township, Syueba farm (273/234), DaLu forest path (AJEEPRE), ca 1,890 
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Figures 1-4. Aponedyopus montanus Verhoeff, 1939, showing different colour patterns, So from Mt 


Taiping (AXE LL) 1 Zjhong ( ret) 2 Yima forest path (Reta ABE) 3 NanSi forest path (ASAI 
78) 4 dorsal view. Scale bars: 5.0 mm. 









































m a.s.l., 1 October 2006, leg. S. Y. Wu. 1 J, 1 9 (ZMUM), Yilan County (EBS 
H&), Yuanshan Township (ALL), Shuanglian Pond (@2 #it8), ca 500 ma.s.l., 11 
May Bede same collector. 1 2 (NSYSUB), Datong Township (A [=] 4h), Cueifong 
Lake (22034), ca 1,900 ma.s.1., 29 July 2004, same collector. 1 4’ (NSYSUB), same 
enh Northern Cross-Island Highway (JES fi SZ 8)/ Provincial # 7 Highway 
(G48), MingChih (HAY), ca 1,200 ma.s.l., 13 April 2006, same collector. 1 3 
(NSYSUB), same township, Mt Taiping (A2{LL), ca 1,930 m a.s.l., 26 February 
2007, 24°28'46"N, 119°31'03"E, leg. M. H. Hsu. 1 9 (NSYSUB), same township, 
forest path # 100 (100344), 21 km, ca 1,600 m a.s.l., 9 September 2009, leg. C. 
J. Jheng. 1 3 (NSYSUB-DI 65.), Taichung County (@44), HePing Township (Ai 
X44), AnMaShan forest amusement zone (#4 LARA EAE), ca 2,000 ma.s.l., 7 
May 2003, leg. S. Y. Wu. 1 J (NCHUL), Nantou County (47294), LuGu (HEA AD), 
SiTou (AGA), ca 1,140 ma.s.1., 31 October 1997, leg. S. H. Wu. 1 9 (NCHUL), same 
locality, ca 1,160-1,400 m a.s.l., 31 October 1997, leg. S. H. Chen. 1 2 (NSYSUB- 
DI 58), same locality, ShenMu walking path (##7X27%8), under stones, ca 1,200 
ma.s.l., 15 November 2002, leg. J. D. Lee. 1 9 (JDLee20021114008, deposited at 
NSYSUB), same locality, TuDiGongLun walking path (+i, 2. 4327 #4), ca 1,160- 
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Figures 5-7. Aponedyopus montanus Verhoeff, 1939, showing different colour patterns, G@ from 





upstream of Yuanwangkeng Stream (#82 HDA_EMP 5 ShanLinSi amusement park KZA DEE 
=|) 6 ShihLu old path (fA EE es ) 7 dorsal view. Scale bars: 5.0 mm. 






































1,400 m a.s.l., same date and collector. 2 juveniles (J DLee20021114004, deposited 
at NSYSUB), same locality, SiTou walking path (AGHZ44), same date and collector. 
3 2 (NTNUL-My 6-9), same county, ShinYi Township ((43¢4)), Zjhong (EG), 
ca 2,340 m a.s.l., 1 July 1989, leg. S. H. Chen. 3 d (NTNUL-My 25-28), same 
locality, date and collector. 1 9 (NSYSUB), same county, Zhushan Township (/’fLL 
$4), ShanLinSi amusement park (F247 UA dE2e EA), ca 1,600 ma.s.l., 7 October 2004, 
leg. S. Y. Wu. 1 3’ (NSYSUB), Taiwan, Hualien County ({£3#4), Xiulin Township 
(FSHKAM), Me. JiaLiWan (HOSEL), ca 1,290 ma.s.l., 29 July 2005, leg. F. S. Jhou. 
1 2 (NSYSUB), same township, Toroko (A%4/#)), Lianhua Pond walking path (348 
AEtHzF wa), ca 1,060 m a.s.l., 24°13'10"N, 119°28'49"E, 28 February 2007, leg. 
M. H. Hsu. 1 9 (NSYSUB), same county, FengBin Township (74%), Ruigang 
Highway (Fig4ZS2S), ca 130 m a.s.l., 23°28'50"N, 119°27'31"E, 7 May 2009, leg. 
M. H. Hsu. 2 4 (NSYSUB-DI 69-70), same county, JhuoSii (S2}A 4), WaLaMi ( 
LAL), YuShan National Park (ELUEYAZZ EB), ca 1,080 m as.l., 24 February 
2003, leg. H. D. Zhu. 1 &, 3 juveniles (NINUL-My 29-32), Chia-I County (343 
H&), ALiShan Township (aj 21/488), ALiShan (af FALL), ca 2,260 ma.s.l., 11 March 
1989, leg. S. H. Chen. 1 3, 2 9 (NTNUL-My 49-51), 2,250 m a.s.l., 3 July 1989, 
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Figures 8-11. Aponedyopus montanus Vethoeff, 1939, showing different colour patterns, So from Mt 
Taiping (ASELLD) 8 Zjhong ( FE) 9 Yima forest path AMAZED) 10 NanSi forest path (DAMA 
38) II lateral view. Scale bars: 5.0 mm. 






































same locality and collector. 1 2 (NSYSUB-DI 74), same locality, ALiShan amuse- 
ment park ([j #411 |7i#2[]), under stones on soil, ca 2,280 m as.l., 24 June 2003, 
leg. Y. H. Lin. 1 2 (NSYSUB-DI 66), Kaohsiung County (fff), TaoYuan (Hk 
Wa), TengJhih (#2), ShihShan forest path (44LL#*HE), 6 km, ca 1,600 m a.s.l., 
21 August 1998, collector unknown. 1 4 (NSYSUB-DI 66), same locality, 1 August 
2001, leg. C. R. Wu. 1 29 (NSYSUB-DI 72), same locality, ca 1,450 ma.s.l., 14 April 
2003, leg. S. Y. Wu. 1 3’ (NSYSUB), same township, NanSi forest path (HAIAPK), 
ca 2,000 maz.s.l., 24 September 2002, leg. M. J. Hong & M. J. Wu. 1 2 (NSYSUB), 
same township, Southern Cross-Island Highway (FaubtsS 264), DaGuanShan ( 
ARAL), YaKou forest path ("71 AH), ca 2,720 m a.s.l., 13 May 2007, leg. Y. C. 
Chang. 1 2 (NSYSUB-DI 71), at boundary between MaoLin County (74K) of 
Kaohsiung and UTai County ($224) of PingTung, YuGuTing (PR 45%), under 
stone, ca 2,150 ma.s.l., 28 March 2003, leg. H. W. Chang. 1 3’ (NSYSUB), Taitung 
County (G@ FHA), JinFeng Township (<I64), Yima forest path (((<ifitAKHE), ca 
1,110 mas.L., 2 July 2009, leg. M. H. Hsu. 1 9 (NSYSUB), PingTung County (5% 
54%), ChunRih Township (4H 4), DaHan forest path (A724), 20 km, under 
stone, ca 250 ma.s.l., 9 July 2004, leg. W. J. Lee. 2 5 (NSYSUB), same county, 
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Figures 12-14. Aponedyopus montanus Verhoeff, 1939, showing different colour patterns, So from 

SLR LI nS ZAI 
upstream of Yuanwangkeng Stream (228 = WA #¥) 12 ShanLinSi amusement park (KZ YA ME 
a |) 13 ShihLu old path Cake i) 14 dorsal view. Scale bars: 5 mm. 























Taiwu Township (4 £03), entrance to North DaWu Mountain (AEARLU-S LU), 
ca 1,400 ma.s.l., 23 January 2004, leg. H. D. Zhu. 

Diagnosis: Differs from the other Aponedyopus species in often containing speci- 
mens considerably more than 40 mm long, in the considerably longer 3 legs (usually 
about twice as long as midbody height), a dentiform process b at the base of the go- 
nopod prefemoral part and, above all, the slender terminal branches (x and y) of the 
solenophore (Figs 40, 42 & 43). 

Description: Length 40-55 (3, n=11) or 47-58 mm (9, n = 13); width of mid- 
body metazona 10 ca 3.5—5.0 (4) or 5.0-6.0 mm (Q). 

Coloration in alcohol entirely light yellow to dark brown (Figs 1-14). Antennae 
light yellow to dark brown, increasingly blackish distally, but tip pallid; head to ante- 
rior half of epiproct (epi) (Fig. 19), pleurosternal region (ple) (Fig. 18) light yellow to 
dark brown, prozona (pro) always darker than metazona (meta) (Fig. 18), anterior and 
hind edges of metazona evidently to slightly lighter brown; posterior half of epiproct, 
sterna and legs light yellow to orange-brown in 3. 

Head densely setose in clypeolabral region, vertex nearly bare, epicranial su- 
ture distinct. Postcollum constriction faint; in width, segments 2 = 3 = 4 < head = 
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Figures 15-23. Aponedyopus montanus Verhoeff, 1939, 3 from Mt JiaLiWan HOt ee LL). 15 Entire 
body, lateral view 16 Anterior body portion, lateral view. 17, 18 Midbody segments, dorsal and lateral 
views, respectively 19-20 Epiproct (epi), dorsal and lateral views, respectively 21 Hypoproct (hyp), ven- 
tral view 22, 23 Sternal lobe between 3 coxae 4, subventral views. Scale bars: 1.0 mm for 15—21, 0.5 mm 
for 22, 23. al: axial line; cal: calluses; col: collum; meta: metazona; 0: ozopore; pap: pre-apical papillae; 
par: paraterga; ple: pleurosternal region; pro: prozona; rug: rugulose; str: stricture; sul: transverse sulcus; 


tar: tarsal brushes. 
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segment 5 = 6 < collum (col) (Fig. 16) = segments 7-17 in G, or segments 2 = 3 
= 4 < head < collum = segments 5-16 in Q; thereafter body gradually and gently 
tapering both in width and height towards telson. Antennae medium-sized to long, 
stout, reaching behind middle of metatergite 3 to middle of metatergite 4 dorsally 
(4) (Fig. 16), or midway to end of segment 3 (Q). Surface generally shining and 
rather smooth, only metaterga rugulose (rug) (Fig. 16) (post-sulcus halves (Fig. 
17) usually slightly more so); surface below paraterga (par) (Fig. 18) visibly and 
densely granular on anterior segments, increasingly sparsely granular towards telson 
in both sexes, sometimes densely granular until segment 19 in 9. Paraterga (par) 
(Fig. 18) poorly developed, especially evident as low ridges drawn considerably 
forward into a rounded lobe on segment 2 in both sexes, nearly to totally wanting 
on segments 16-19 (sometimes only a dorsal sulcus above ozopore (0) (Fig. 18) 
still present); calluses (cal) (Fig. 17) always delimited by a sulcus dorsally, calluses 
thinner on poreless segments, broader on pore-bearing ones, but a ventral sulcus 
mostly observed in caudal 1/3 only until segment 15; paraterga even more strongly 
reduced in 9. Axial line (al) usually absent to traceable in places on collum and 
following metaterga, sometimes evident on metaterga in both sexes (Fig. 17). A 
medially sinuate transverse sulcus (sul) (Fig. 17) evident on segments 5-17, trace- 
able on segments 4 and 18(19) in both sexes, narrow, shallow, very faintly beaded to 
smooth at bottom, not reaching bases of paraterga. Limbus (= region between two 
arrows, Fig. 16) thin, caudal margin entire. Stricture (str) (Fig. 17) between pro- 
and metazona shallow, narrow, faintly ribbed at bottom in both sexes. Pleurosternal 
carinae (arrow) (Fig. 16) nearly wanting, present as slight flaps only on segment 2, 
barely traceable on segment 3 (Fig. 16). Tergal setae almost fully abraded, pattern 
traceable mostly as 1+1 or 2+2 insertion points at anterior edge of collum in both 
sexes, as well as 2+2 in anterior (pre-sulcus) and 2+2 in posterior (post-sulcus) 
row on following metaterga. Ozopores (0) (Fig. 18) lateral, lying on callus ca 1/3 
metatergal length in front of caudal edge (Figs 17 & 18). Epiproct (epi) (Figs 19 & 
20) moderately long, conical, only slightly curved in lateral view, ratio of epiproct 
length to pre-epiproct length of telson 1.3:1 in 3, tip emarginated in both sexes in 
dorsal view (Fig. 19); pre-apical papillae (pap) (Fig. 19) evident, close to apex. Hy- 
poproct (hyp) (Fig. 21) usually subtrapeziform (3, 9), more rarely subtriangular 
to semi-circular (2), 1+1 setae at caudal corners situated on well-separated knobs, 
sides straight (4) or slightly convex (9). 

Sterna sparsely setose, each cross-impression with neither a transverse sulcus nor 
an axial groove; a slightly to very slightly notched, setose, ventrally bulging lamina 
only between 3 coxae 4 (Figs 22 & 23). Ridges/cones (= spiracles) flanking gonopod 
aperture present or absent. Legs long, ca twice as long as midbody height, shorter and 
slenderer in Q; legs 1 to posterior legs of segment 15 with obvious tarsal brushes (tar) 
(Fig. 18) only in 4, Q without tarsal brushes; 4 coxa 2 with a small apical process 
carrying a gonopore. 

Gonopods (Figs 40-43, 50-53) simple. Coxite (cx) (Fig. 41) elongate, subcylin- 
drical, setose distodorsally; cannula normal. Telopodites (T) (Fig. 40) curved distally, 
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longer than coxite. Prefemoral part (pf) (Fig. 41) short and stout, almost 1/3 femur 
length, as usual densely setose. Femorite (fe) (Fig. 41) evidently broadened near base 
on dorsal side, with a clear demarcation sulcus (su) (Fig. 41) on lateral side separating 
a postfemoral part (pst) (Fig. 41); the latter showing an obvious, spiniform, (nearly) 
pointed branch (b) (Figs 42 & 43) parabasally on lateral side; solenophore (sph) (Fig. 
41) with another demarcation sulcus separating it from pst on medial side, long, only 
slightly shorter than to as long as femorite, twisted and curved first ventrad and then 
dorsad on medial side in ventral view, distally holding subparallel to broadened part 
of femorite; base of sph with an obvious, subspiniform lobe (I) (Fig. 40), either well 
separated from or holding quite adjacent to sph base; terminal part of sph divided into 
two slender, separated branches: one wide, flattened dorsoventrally, with a rounded 
membranous end (y), the other spiniform (x) (Fig. 40). Seminal groove (sg) (Fig. 
50) first running fully on mesal face of fe, then turning dorsad near pst to continue 
onto solenomere (sl) (Fig. 41) at base of sph on dorsal face; sl flagelliform, long, only 
slightly longer than sph and nearly completely supported/sheathed by sph, only tip of 
sl exposed. 

Distribution: Type material has not been revised, presumably in the collection of 
the Zoologische Staatssammlung in Munich, Germany. 

This species is highly variable in size and coloration, and is the most widespread 
amongst Aponedyopus species in Taiwan. Its distribution covers much of the island and 
vertically ranges from 175 to over 2,720 m a.s.l. (Map). 


Aponedyopus similis sp. n. 
urn:|sid:zoobank.org:act:830CFF96F-233 1-45 EB-B4B5-DF5814A57660 
Figs 24-31, 44, 45, 54 & 55 














Material examined: Holotype ¢ (TFRI), Taiwan (R. O. C.), Taichung County (@ 
He), HePing (AIAZ1), Shengeuang (f#3'E), ca 2,200 m a.s.l., 26 March — 25 April, 
2003, leg. W. C. Yeh. 

Paratype ¢ (NSYSUB-DI 75), Taiwan (R. O. C.), Hsinchu County (rT HA), 
Wufeng Township (7748), GuanU (198), 24.5 km from entrance to national park, 
ca 2,000 ma.s.l., 13 August 2002, leg. C. C. Chen, Y. H. Lin & J. N. Huang. 

Name: To emphasize the close resemblance to the next new species. 

Diagnosis: Being apparently the most similar to A. /atilobatus sp. n., based both 
on several peripheral characters (shorter legs, mostly a smaller body size etc.) and gono- 
pod conformation, it is distinguished by the gonopod lobe b being membranous and 
lobiform, the terminal branches of the solenophore differing in length and crossing 
each other, with branch x carrying an inconspicuous lobe (see also Key below). 

Description: Length ca 22 mm (3, n=2); width of pro- and metazona 10 ca 1.8 
and 2.0 mm, respectively. 

General coloration in alcohol brown to dark brown (Figs 24—27), with a clear pat- 
tern of a lighter brown to yellow brown axial stripe consisting of narrower subtriangu- 
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Figures 24-31. Aponedyopus similis sp. n., G holotype (24) 3 paratype (25-31). 24 Entire body, dorsal 
view 25 Anterior body portion, lateral view 26-27 Midbody segments, dorsal and lateral views, respec- 
tively 28-29 Epiproct, dorsal and lateral views, respectively 30 Hypoproct, ventral view 31 Sternal cones 
near gonopod aperture. Scale bars: 1.0 mm for 24-29, 0.5 mm for 30, 31. cal: calluses; pap: pre-apical 
papillae. 


lar spots on proterga and twice as wide central spots on metaterga, these spots growing 
slightly infuscate, to blackish both towards stricture and posterior half of metaterga; 
prozona slightly darker than metazona, thus providing a vague cingulate pattern as 
well; paraterga, legs and venter slightly lighter than background, light grey-brown; 
head marbled brown, especially well so in vertigial region, genae contrastingly yellow- 
ish, a square median spot above antennal sockets contrastingly dark brown; antennae 
increasingly infuscate, up to blackish distad, distinctly darker at margins, marbled and 
lighter centrally, only tip contrastingly pallid; both collum and segment 2 with a very 
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faint, yellow-brown, axial line; epiproct uniformly light brown, only very slightly in- 
fuscate near base. 

Postcollum constriction evident; in width, segment 2 = 3 < 4 < collum < head = 
segments 5—15; thereafter body gradually and gently tapering towards telson both in 
width and height. Antennae (Fig. 25) medium-sized, slender, reaching behind stricture 
of tergite 3. Paraterga (Figs 26 & 27) very poorly developed, very evident and low 
only on segment 2, calluses (cal) (nearly) completely delimited by a sulcus dorsally, in 
caudal 1/3 also ventrally only on pore-bearing segments. Transverse sulcus (Figs 26, 
27) developed on segments 5-17, traceable on segment 18, wanting on 19", narrow, 
shallow, neither beaded at bottom nor reaching bases of paraterga. Surface smooth 
throughout, slightly granulated only below paraterga 2-4. Limbus thin, caudal margin 
entire. Stricture dividing pro- and metazona shallow, narrow, not beaded at bottom 
(Figs 26 & 27). Pleurosternal carinae present only on segments 2 and 3 (Fig. 25). Ter- 
gal setae almost fully abraded, 2+1 retained only at anterior edge of collum; pattern un- 
traceable. Ozopores lateral, lying on calluses ca 1/2 metatergal length in front of caudal 
edge (Figs 26 & 27). Epiproct long (Figs 28 & 29), flattened dorsoventrally, straight, 
not curved caudoventrad in lateral view, ratio of epiproct length to pre-epiproct length 
of telson 1: 1.3, tip of epiproct slightly concave; pre-apical papillae (pap) evident, close 
to apex. Hypoproct (Fig. 30) rounded, subtrapeziform, 1+1 setae at caudal corners 
situated on well-separated knobs, sides slightly concave. 

Sterna sparsely setose; lamina between coxae 4 setose and emarginate (Fig. 31); 
segment 7 with a pair of prominent sternal cones (= spiracles) flanking gonopod ap- 
erture; each cross-impression with a transverse sulcus, but without axial groove. Legs 
(Fig. 27) moderately long and slender, legs 1 to anterior legs of segment 17 with tarsal 
brushes, thereafter legs broken off in both available 4, each midbody leg ca 1.2 times 
as long as body height, coxa 2 with a small apical process supporting a gonopore. 

Gonopods (Figs 44, 45, 54 & 55) with process b at base of postfemoral part lobe- 
shaped, membranous, not like a distinct process; | at base of solenophore rather vague; 
distal part of gonopod deeply bifid, divided into a longer solenomere (sl), more com- 
plex at end and bearing a low terminal lobe, and a slightly shorter, simple, nearly 
pointed solenophore branch (sph); ends of both branches crossing. 

Distribution: This species seems to be local, occurring only rather high (2,000- 
2,200 m a.s.l.) in the mountains of northern Taiwan (Map). 


Aponedyopus latilobatus sp. n. 
urn:lsid:zoobank. org:act:9365404E-6E43-4CBA-ABA9-4C0466D27E42 
Figs 32-39, 46-49, 56-58 


Material examined: Holotype 3 (NSYSUB-DI 76), Taiwan (R. O. C.), Taichung 
County (@1#%), HePing (FI3Z26h), Sihyuanyakou (Ett 1), forest path no. 710, 
1.5 km from entrance to path, ca 2,050—2,100 m a.s.l., 21 August 2002, leg. C. C. 
Chen & Y. H. Lin. 
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Figures 32-39. Aponedyopus latilobatus sp. n., 3 holotype. 32 Entire body, dorsal view 33 Anterior body 
portion, lateral view 34-35 Midbody segments, dorsal and lateral views, respectively 36-37 Epiproct, 
dorsal and lateral views, respectively 38 Hypoproct, ventral view 39 Sternal lobe between coxae 4. Scale 
bars: 0.5 mm for 36, 39, 1.0 mm for others. 


Paratypes: 3 2 (NSYSUB-DI 77-79), same locality, date, and collectors, together 
with holotype. 

Diagnosis: Apparently being the most similar to A. similis sp. n., it differs in the 
texture of the tegument (mostly rugulose in A. /atilobatus sp. n.) and, especially, in 
certain details of gonopod structure: lobe | is neither so wide nor membranous, the 
terminal branches are subequal in length, and the solenomere is supplied with a far 
more evident terminal lobe (see also Key below). 

Description: Length 15 mm (3, n=1) and 18 mm (Q, n =3); width of pro- and 
metazona 10 ca 1.8 and 2.0 (@) or 1.9-2.0 and 2.0-2.2 mm (Q), respectively. 

Coloration in alcohol entirely light brown to brown (Figs 32-35); antennae light 
brown, growing increasingly blackish distally, but tip pallid; pattern much clearer in 
Q, much like in A. similis sp. n.: a light brown, wide, axial stripe from anterior edge 
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Figures 40-43. Aponedyopus montanus Verhoeff, 1939, & from FuShan Botanical Garden (RBLUFE IA 
[z]), left gonopod, (40, 41) mesal and lateral views, respectively 42-43 telopodite tip, mesal and lateral 




















views, respectively. Scale bar = 0.5 mm for 40, 41, 0.2 mm for 42, 43. cx: coxite, b: spiniform pointed 
branch, fe: femorite, 1: lobe, pf: prefemoral part, pst: postfemoral part, sl: solenomere, sph: solenophore, 


su: sulcus, T: telopodite. 


of collum to end of epiproct; paraterga and sternites contrastingly lighter brown; legs 
pallid to yellow; axial line wanting. 

Postcollum constriction clear (3) or faint (2), segment 4 < 3 < 2 < collum = 
segments 5—16 < head (3), or collum = segments 2-4 < head = segments 5-18 (9), 
thereafter body gradually and gently tapering both in width and height towards telson. 
Antennae (Fig. 33) medium-sized (3) to short (Q), slender, reaching behind stricture 
of tergite 3 dorsally (3), or end of collum to posterior edge of segment 2 (2). Paraterga 
(Figs 34 & 35) as in A. similis sp. n., but sometimes not or nearly not delimited by 
a ventral sulcus (Q). Surface transversely rugulose on metaterga 2 close to paraterga, 
sparsely longitudinally rugulose in places on post-sulcus halves of metaterga. Pleuro- 
sternal carinae (Fig. 33) present only on segments 2 and 3. Tergal setae almost fully 
abraded, 3+3 retained only at anterrior edge of collum; pattern untraceable. Epiproct 
(Figs 36 & 37) same as in A. similis sp. n., but tip either slightly concave or subtruncate. 

Sterna sparsely setose; lamina (Fig. 39) between 3 coxae 4 evidently emarginate 
and setose; 3 segment 7 with a pair of prominent, ventral, sternal cones (= spiracles) 
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Figures 44, 45. Aponedyopus similis sp. n., 3 paratype, left gonopod 44, 45, submesal and sublateral 


views, respectively. Scale bar = 0.5 mm. 


vs 


Figures 46-49. Aponedyopus latilobatus sp. n., 3 holotype, left gonopod 46, 47, submesal and dorsal 
views, respectively 48, 49 telopodite tip, submesal and lateral views, respectively. Scale bar = 0.5 mm for 


46, 47, 0.25 mm for 48, 49. 
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Figures 50-53. Aponedyopus montanus Verhoeff, 1939, 63. 50, 51 right gonopod, mesal and lateral 
view, respectively. 52-53 left gonopod, mesal and lateral view respectively. Scale bar = 1 mm. sg: seminal 


groove. 





Figures 54-58. Aponedyopus similis sp. n., 6 paratype, right gonopod, lateral and mesal views, respec- 
tively 54,55. A. latilobatus sp. n., 3 holotype, right gonopod and telopodite tip, mesal view, respectively 
56, 57, right gonopod, lateral view 58. Scale bar = 0.5 mm. 
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flanking gonopod aperture. Legs short and slender, shorter than to almost as long as 
midbody height; tarsal brushes present from legpair 1 to anterior legs of segment 10; 
coxa 2 with a small apical process supporting a gonopore. 

Gonopod (Figs 46-49, 56 & 57) with b more like in A. montanus, but | especially 
indistinct, and distal part of solenophore (sph), albeit also deeply bifid, having both 
terminal branches of subequal length, as well as a far more evident terminal lobe on 
solenomere (sl) not crossing a simple end of sph. 

Distribution: This seems to be a very local high-montane species in central Taiwan 
(Map). 


Key to Aponedyopus species (based on adult males): 


1 Midbody legs about twice as long as body height. Gonopod with terminal 
part of solenophore divided into two slender branches (x and y, Figs 40-43, 
DOSS VirccaiisuehevivectevivectesvsgcSidovectaa wieetaa Riis vetoed sie A, montanus 
- Midbody legs only up to 1.2 times as long as body height. Gonopod with 
terminal part of solenophore divided into wide branches ............:sseseeee 2 
2 Terminal branches of solenophore differing in length and crossing each other, 
branch y with a rather inconspicuous terminal lobe (Figs 44, 45, 54 8 55).. 
sei Acc ah eatin ec ceponrteacnea ar aceramaeanestbcauine A, similis sp. n. 
- Terminal branches of solenophore subequal in length and not crossing each 
other, branch y with a highly inconspicuous terminal lobe (Figs 46-49, 56- 
Di) oc sivccs td cpaai vec vcd an ac esweninc eavanrannasenaeeatwactexemedaaventes A. latilobatus sp. n. 


Discussion 


Aponedyopus seems to be a small genus endemic to Taiwan. Based on available infor- 
mation, among its three constituent species two are pretty local in distribution, A. 
latilobatus sp. n. and A. similis sp. n., each restricted to the northern or central, mostly 
montane parts of the island, respectively (Map). In contrast, A. montanus appears to be 
extremely widespread, living at various elevations in all parts of Taiwan, including the 
small islet of Lanyu off the southeastern coast of Taiwan. Whether this species could 
have been introduced to, and originally described from, Japan, remains open to ques- 
tion. There is only a single example of a basically Taiwanese paradoxosomatid to have 
become successfully established at least in southern Japan: Chamberlinius hualienensis 
Wang, 1956 in Kyushu Island and the Ryukyus (Higa and Kishimoto 1986, 1989; 
Yamaguchi et al. 2000; Nijima and Arimura 2002). 
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Map. Distribution of Aponedyopus species in Taiwan. A. montanus Verhoeff, 1939: filled black squares; A. 


similis sp. n.: filled red circles; A. latilobatus sp. n.: filled green triangle. 
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The distribution of Aponedyopus species in Taiwan shows allopatry. Syntopic oc- 
currences are nearly missing, a feature already reported, e.g., for the paradoxoso- 
matid genus Anoplodesmus (Chen et al. 2010), but contrasting with several other 
adequately known diplopod groups in Taiwan, in which 2—3 congeners are often ca- 
pable of sharing the same habitat (Chen et al. 2006; Golovatch et al. 2010; Mikhal- 
jova et al. 2010). 

Concerning the tribal position of Aponedyopus, it has long been placed in the tribe 
Tonkinosomatini (Jeekel 1968; Hoffman 1980). However, we rather think that the few 
basically East to Southeast Asian paradoxosomatid genera forming the tribe Cham- 
berlinini are actually the closest to Aponedyopus. Yet, no formal transfer is advanced 
here prior to a revision of the type genus Chamberlinius Wang, 1956 (Chen et al., in 
preparation). 
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Abstract 

The genus Zylopus currently contains 41 species, all keyed and mapped, including five new from northern 
Thailand: 7° bispinosus sp. n., T. grandis sp. n., 1! extremus sp. n., T. veliger sp. n. and T. parajeekeli sp. 
n. Species of Tylopus are predominantly forest-dwellers, especially in montane habitats where up to 9-10 
species can coexist per faunule. We expect many more congeners to be discovered in future, in particular 
from poorly or relatively poorly prospected regions such as Laos (only two species recorded), Cambodia 
(no species yet), Vietnam (a few species), Myanmar (a few species) and southern China (one species only). 
Because the genus is so species-rich and as yet so poorly sampled, a phylogenetic analysis of Tylopus would 
be premature. 
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Introduction 


Tylopus Jeckel, 1968, is one of the largest and most common genera in the millipede 
family Paradoxosomatidae in Southeast Asia and adjacent parts of southern China. 
When last reviewed (Golovatch and Enghoff 1993), it comprised 35 species. Only one 
more has since been added (Golovatch 1995), thus bringing the number of known 
species to 36. 

‘The present paper provides a new review of Zy/opus, based on numerous recently col- 
lected samples which also include five new species from northern Thailand. These new 
species are described herein, another seven are redescribed based on additional samples, 
and a new key is provided to incorporate all 41 species currently known to comprise Ty/o- 
pus. We are confident that many more species in this genus will be found in future, given 
that several large areas in Laos, Myanmar, Cambodia and Vietnam, as well as in southern 
China, are as yet poorly sampled for millipedes. At present, perhaps only Thailand can be 
regarded as relatively well prospected, and has already yielded 26 Tylopus species. 


Material and methods 


New material derives from several provinces of northern Thailand taken between 2006 
and 2010. All holotypes, as well as most of the paratypes and non-types, are in the 
collection of the Museum of Zoology, Chulalongkorn University, Bangkok, Thailand 
(CUMZ), some duplicates also being donated to the collections of the Natural History 
Museum of Denmark, University of Copenhagen, Denmark (ZMUC), and of the Zoo- 
logical Museum, State University of Moscow, Russia (ZMUM), as indicated in the text. 

Coloration was photographed in the laboratory (both live and alcohol material) 
for all of the encountered species. Material was then fixed, preserved in 75% ethanol 
and studied in the lab using a standard Olympus stereomicroscope. Scanning electron 
micrographs (SEM) were taken using a JEOL, JSM-5410 LV microscope. After SEM 
examination of the gonopods, they were returned to alcohol. 


Taxonomic part 


Checklist 


The following species of Tylopus have heretofore been described, all arranged in alpha- 
betic order and supplied with geographic details: 


T. affinis Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi Suth- 
ep National Park, Doi Pui summit, 1650 m; Doi Inthanon National Park, Mae 
Chaem road, 1700 m; same locality, main road, 1900 m. 
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T. allorugosus Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi In- 
thanon National Park, Siriphum Waterfall, 1300-1400 m; same locality, ca 1600 
m; same locality, Mae Chaem road, 1700 m; same locality, main road, 1900 m; 
same locality, main road, 2200 m; same locality, 2200-2500 m; Doi Suthep Na- 
tional Park, Doi Pui summit, 1650 m. 

T. amicus Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi Pha 
Hom Pok National Park, northwest of Fang, 1550-1750 m. 

T. asper Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi Inthanon 
National Park, 1500 m. 

T. baenzigeri Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi Suth- 
ep National Park, Doi Pui-Chang Khian, 1400 m; same locality, 1400-1500 m; 
Doi Suthep National Park, near stream, 1100 m. 

T. coriaceus Golovatch & Enghoff, 1993 — Thailand, Chaiyaphum Province, Khon San 
District, Phu Kheio, 16°22'N, 101°34'E, 1000 m. 

T. crassipes Golovatch, 1984 — Vietnam, Lao cai Province, O quy ho, near Sa pa, 1900 
m; same locality, near stream, 1950 m. 

T. degerboelae Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi 
Suthep National Park, forest near stream, 1000 m; same locality, Doi Pui road, 
1000 m; same locality, 1100 m; same locality, evergreen forest, 1300 m; same lo- 
cality, evergreen forest, 1400 m; same locality, 1450 m; same locality, 1500 m; Doi 
Inthanon National Park, 1500 m; same locality, main road, 1600 m; Doi Chiang 
Dao, limestone area. 

T. doriae (Pocock, 1895) — east-central Myanmar, Yado, 1000-1400 m, Bia-po, 1000- 
1200 m, Meteleo, 900-1200 m; Puepoli, 900-1200 m; Thailand, Chiang Mai 
Province, Doi Suthep National Park, 1400-1500 m. 

T. granulatus Golovatch, 1984 — Vietnam, Ninh binh Province, Cuc Phuong Nature 
Reserve, forest. 

T. haplorugosus Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi 
Inthanon National Park, main road, 1900 m. 

T. hilaris (Attems, 1937) — Vietnam, Bana, 1500 m. 

T. hilaroides Golovatch, 1984 — Vietnam, Ninh binh Province, Cuc Phuong Nature 
Reserve, forest. 

T. hoffmani Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi Suth- 
ep, summit, 1600 m. 

T. jeekeli Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi Inthanon 
National Park, Siriphum Waterfall, 1200-1300 m. 

T. maculatus Golovatch, 1984 — Vietnam, Lao cai Province, O quy ho, near Sa pa, 
1950 m. 

7. magicus Golovatch, 1984 — Vietnam, Lao cai Province, O quy ho, near Sa pa, 1950 m. 

T mutilatus (Attems, 1953) — Laos, Luang Prabang; Xieng Kuang; Vietnam, Lam 
Dong Province, Peak Langbiang. 

T. nodulipes (Attems, 1953) — Laos, Luang Prabang; Vietnam, Lao cai Province, Mt 
Fan-Si-Pan. 
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T. pallidus Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi Pha 
Hom Pok, northwest of Fang, 1550-1750 m. 

T. perarmatus Hoffman, 1973 — Thailand, Chiang Mai Province, Doi Suthep National 
Park, east slope, 1100-1275 m; same locality, 1000 m, same locality, 1100 m; same 
locality, Mahidol Waterfall, 1250 m; same locality, 1400-1500 m; ca 10 miles west 
of Chiang Mai; Doi Inthanon National Park, Siriphum Waterfall, 1300-1400 m; 
same locality, Vajirathan Waterfall, 750 m; Doi Chiang Dao, ca 500 m; same local- 
ity, limestone cave; Lampang Province, Thoen District, ca 8 km east of Ban Huai 
Kaeo, sandy bank of stream, 900 m. 

T. perplexus Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi Pha 
Hom Pok, northwest of Fang, 1550-1750 m. 

T. poolpermorum Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi 
Pha Hom Pok, northwest of Fang, 1550-1750 m. 

T. procurvus Golovatch, 1984 — Vietnam, Lao cai Province, O quy ho, pass between 
Lao cai and Lai chau provinces, 2160 m; same locality, O quy ho, near Sa pa, near 
stream, 1950 m. 

T. prosperus Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi Intha- 
non National Park, main road, 2200 m; same locality, summit, 2500 m. 

T. pulvinipes Golovatch & Enghoff, 1993 — Thailand, Chaiyaphum Province, Phu 
Kheio, 16°22'N, 101°34'E, Tong Kamang Noi, forest, 1000 m. 

T. rugosus Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Chiang Dao, 
1800 m. 

T. semirugosus Golovatch & Enghoff, 1993 — Thailand, Tak Province, Mae Sot District, 
Ban Mussoe. 

T. sigma (Attems, 1953) — Vietnam, Lao cai Province, Sa pa. 

T. silvestris (Pocock, 1895) — Myanmar, village of Thao (Carin Ghecu), 1200-1400 m. 

T. similirugosus Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi 
Suthep National Park, 1000 m; same locality, 1400-1500 m. 

T. sinensis Golovatch, 1995 — China, Yunnan Province, Mengzi County, Pot Hole No. 
2 (Ha Fa Tiao Dong). 

T. strongylosomoides (Korsés & Golovatch, 1989) — Vietnam, Vinh phu Province, Tam 
Dao, north of the village. 

T. subcoriaceus Golovatch & Enghoff, 1993 — Thailand, Chiang Mai Province, Doi 
Suthep National Park, near stream, 1000 m; same locality, evergreen forest, 1100 m. 

TL. tamdaoensis Korsés & Golovatch, 1989 — Vietnam, Vinh phu Province, Tam Dao, 
north of the village; same locality, subtropical rain forest, ca 800-1200 m. 

T. topali Golovatch, 1984 — Vietnam, Ninh binh Province, Cuc Phuong Nature Reserve. 


Gonopod structure 


Tylopus is known to be defined, among other characters, by its relatively elaborate gono- 
pod conformation, sometimes perhaps amongst the most complex not only in the tribe 
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Sulciferini it belongs to, but also in the Paradoxosomatidae as a whole. Even though a 
thorough, still fully valid review of gonopod structure is available (Golovatch and Enghoff 
1993), we feel tempted to reiterate here the main morphological terms before describing 
new species and providing some descriptive notes concerning already known congeners. 
The gonopod telopodite in Zylopus usually shows a distinct transverse ring, or cingu- 
lum, demarcating the postfemoral region which starts at the base of a free, flagelliform 
solenomere. The solenomere is largely sheathed by a slender and sigmoid solenophore 
usually bearing a number of outgrowths at its base. The cingulum is only rarely incom- 
plete due to a somewhat reduced sulcus at the base of lobe I, like the one observed in 7’ 
grandis sp. n. (Figs 5 and 6). Usually lobe 1 is simple, but sometimes it can be crowned 
with a larger (e.g. TZ’ extremus sp. n., Figs 8 and 9, or T. veliger sp. n., Figs 11 and 12) 
or smaller outgrowth (e.g. 7’ degerboelae, Figs 20 and 21, or T. nodulipes). In addition 
to lobe 1, the postfemoral region is nearly always supplied with a more or less evident 
process h lying mesally of the lobe. However, h is absent from 7. strongylosomoides. All 
other disto- and/or postfemoral outgrowths, based on their positions, appear to be even 
more optional. Thus, process z is mostly discernible, yet occasionally very small (e.g. 7’ 
parajeckeli, Figs 14 and 15, T. jeekeli, Figs 26 and 27, or T hoffmani) to fully missing 
(e.g. 1! degerboelae, Figs 20 and 21, 7; haplorugosus, Figs 23 and 24, or T. prosperus, Figs 
29 and 30). Only a few species appear to show particularly complex gonopods. Then not 
only does the postfemoral region bear a long, spiniform process z, e.g. 7’ perarmatus (Figs 
34 and 35), but also the femorite can be supplied with a small, inconspicuous, lobiform 
(e.g. I tamdaoensis) to very long, knife- to spine-shaped, distodorsal outgrowth m (77 
extremus sp. n., Figs 8 and 9, or T’ perplexus). Besides this, even a few more structures can 
be added to the postfemoral region, as is observed in 7. perplexus. It is the sizes and shapes 
of these various outgrowths that provide several further important species-specific char- 
acters in addition to a good number of peripheral ones (Golovatch and Enghoff 1993). 


Description of new species 


Tylopus bispinosus sp. n. 
urn:lsid:zoobank.org:act:D501889C-39AB-427B-A47D-0903412C651C 
Figs 1-3 


Holotype & (CUMZ), Thailand, Tak Province, Umphang District, near Umphang 
City, ca 490 m, 16°2'20"N, 98°52"E, 6.07.2009, leg. S. Panha, J. Sutcharit & N. 
Likhitrakarn. 

Paratypes: 1 3’, 1 2, 2 juv. (CUMZ), same locality, together with holotype. 6 3, 4 
2 (CUMZ), 3 6 (ZMUC), 3 3 (ZMUM), Tak Province, Umphang District, Doi Hua 
Mod, 900 m, 16°3'14"N, 98°49'16"E, 5.06.2009, leg. S. Panha, J. Sutcharit & N. 
Likhitrakarn. 6 4, 1 9 (CUMZ), same Province, same District, Cave Ta Ko Bi, ca 530 
m, 16°03'14"N, 98°49'14"E, 5.07.2009, leg. S. Panha, J. Sutcharit & N. Likhitrakarn. 
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Figure |. Zylopus bispinosus sp. n., 6 paratype from near Umphang City (A) and 3 paratype from Doi 
Hua Mod (B-K). A habitus, live coloration B, C anterior part of body, dorsal and lateral views, respec- 
tively. D, E segments 10 and 11, dorsal and lateral views, respectively F, G, H posterior part of body, 
lateral, dorsal and ventral views, respectively I, J sternal cones between coxae 4, subcaudal and sublateral 
views, respectively K midbody leg. 


Name: To emphasize the spiniform processes h and z of the gonopod. 

Diagnosis: Differs from congeners in both processes h and z of the gonopod being 
spiniform. 

Description: Length 26 mm (holotype), 25-29 mm (4), 33-38 mm (9), width 
of midbody pro- and metazona 2.0 and 2.9 mm (holotype), 1.8—2.4 and 3.1-3.2 
mm (0), 2.42.7 and 3.3-3.8 mm (Q), respectively. Coloration of live animals black- 
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Figure 2. Zylopus bispinosus sp. n., 3 paratype from Doi Hua Mod. A, B right gonopod, mesal and 
lateral views, respectively C-F distal part of right gonopod, mesal, lateral, subcaudal and suboral views, 
respectively. Scale bar: 0.2 mm. 





Figure 3. Tylopus bispinosus sp. n., 6 paratype from Doi Hua Mod. A, B right gonopod, lateral and mesal 


views, respectively. Scale bar: 0.5 mm. 
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brown (Fig. 1A): calluses of paraterga, venter and legs only slightly lighter, dark brown, 
but turning light brown in alcohol (Fig. 1A-K). 

Clypeolabral region of head very densely, vertigial region sparsely setose. Epicranial 
suture distinct. Antennae long and slender, reaching behind segment 4 (3) or 3 (Q) 
dorsally. In width, head < collum < segments 3-4 < 2 < 5-16 (4), or head = segment 
3 < 4< collum < segments 5-16 (2); thereafter body gradually and gently tapering 
towards telson (Fig. 1B). 

Tegument generally rather smooth and shining, but prozona very finely rugulose, 
metaterga often rugose (Fig. 1B—G); surface below paraterga finely microgranular 
(Fig. 1E, F). Collum with three transverse rows of setae: 5+5 in anterior, 2+2 in 
middle, and 4+4 in posterior row; paraterga evident, rounded, flap-shaped (Fig. 1B, 
C). Metaterga with two transverse rows of rather long setae: 2+2 in anterior and 
2(3)+2(3) in posterior row, the latter often abraded, but then readily traceable as in- 
sertion points. Axial line at most barely visible only on metaterga. Paraterga strongly 
developed (Fig. 1A—G), lying high (at 1/3-1/4 midbody height), only slightly inclined 
laterally, pointed caudally and acutangular already from segment 2, especially strongly 
so on caudal segments; calluses very thin on poreless segments, slightly thicker on 
pore-bearing ones; anterior 1/3 of poreless calluses with two evident (anterior larger, 
posterior smaller), lateral, setigerous incisions, but with only a single strong one (an- 
terior) on pore-bearing calluses (Fig. 1B—G); paraterga more strongly developed in 
&. Ozopores entirely lateral, lying in an ovoid groove about 1/3 in front of caudal 
corner, the latter always surpassing rear tergal contour (Fig. 1B—H). Transverse sul- 
cus evident on metaterga 4-18, reaching base of paraterga, evident and rather deep, 
faintly rugulose at bottom. Stricture between pro- and metazona very clearly ribbed 
(Fig. 1D). Epiproct tip faintly concave to subtruncate, pre-apical papillae evident 
(Fig. 1G). Hypoproct roundly subtrapeziform, caudal setae strongly separated (Fig. 
1H). Pleurosternal carinae well-developed on segments 2-17 (3) or 2-7 (2), mostly 
as low bulges anteriorly and a distinct spine posteriorly (Fig. 1C, E, F). 

Sterna moderately setose, without modifications; a deeply notched sternal lobe 
between d'coxae 4 (Fig. 11, J). Legs long and slender (Fig. 1B, C, H), especially so in 
compared to 9 (1.3-1.5 versus 0.9-1.1 times as long as midbody height); prefemora 
distinctly bulged laterally (Fig. 1K), acropodites with particularly dense, nearly ad- 
pressed setae, including tarsal brushes. 

Gonopods (Figs 2, 3) with lobe 1 well-demarcated; spine h very small; spine z 
considerably more prominent. 


Tylopus grandis sp. n. 
urn:|sid:zoobank.org:act: 148COF96-F560-437A-92FC-6FA159B96699 
Figs 4—6 


Holotype 3 (CUMZ), Thailand, Mae Hong Son Province, Pangmapha District, near 
Cave Pha Mon, 19.07.2008, leg. S. Panha, J. Sutcharit & N. Likhitrakarn. 
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Paratypes: 1 3, 2 9 (CUMZ), same locality, together with holotype. 1 3 
(CUMZ), same District, Mae Lana crossroads, 19.07.2008, leg. S. Panha, J. Sutcharit 
& N. Likhitrakarn. 

Name: To emphasize the large size of this species 

Diagnosis: Differs from congeners in the large size, coupled with a short spiniform 
process h, a basally only poorly delimited lobe 1, and a small lobiform process z of the 
gonopod. 

Description: Length 41 mm (holotype), 40-42 mm (3), 38-39 mm (), width 
of midbody pro- and metazona 3.0 and 4.5 mm (holotype), 2.8-3.0 and 4.3—-4.5 
mm (3), 3.6-3.8 and 4.7-5.0 mm (Q), respectively. Coloration in alcohol dark 
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Figure 4. Tylopus grandis sp. n., 3 paratype from Mae Lana (A-J). A, B anterior part of body, dorsal and 
lateral views, respectively C, D segments 10 and 11, dorsal and lateral views, respectively E, F, G posterior 
part of body, lateral, dorsal and ventral views, respectively H, I sternal cones between coxae 4, subcaudal 
and sublateral views, respectively J midbody leg. 
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Figure 5. Tylopus grandis sp. n., 3 paratype from Mae Lana. A, B right gonopod, mesal and lateral 
views, respectively C-E distal part of right gonopod, mesal, lateral and suboral views, respectively. Scale 
bar: 0.2 mm. 





Figure 6. Tylopus grandis sp. n., 3 paratype from Mae Lana. A, B right gonopod, lateral and mesal views, 
respectively. Scale bar: 0.5 mm. 


Review of the genus Tylopus Jeekel, 1968, with descriptions of five new species from Thailand 33 


brown to black-brown (Fig. 4A—G): calluses, venter and antennomeres 1-5 slightly 
to considerably lighter, brown to light yellow-brown (Fig. 1A-G), antennomeres 6 
and 7 dark brown. 

All characters as in 7! bispinosus sp. n., except as follows. 

Antennae short and slender (Fig. 4B), reaching behind segment 3 (3) or 2 (Q) 
dorsally. In width, head <collum = segments 3-4 < 2 = 5-16 (3), or head < segments 
3-4 < collum < segment 2 < 5-16 (); thereafter body gradually and gently tapering 
towards telson (Fig. 4A—F). 

Tegument generally rather smooth and either dull (only in places modestly 
shining) or shining (Fig. 4A—G). Paraterga strongly developed (Fig. 4A—G), lying 
high (at 1/4—1/5 midbody height), subhorizontal to slightly upturned laterally (Fig. 
4A—F). Transverse sulcus either absent or poorly developed, then not reaching bases 
of paraterga 4, always evident and reaching bases of paraterga 5—18, rather faintly 
rugulose at bottom. Stricture between pro- and metazona rather faintly beaded 
to striolate(Fig. 4A—C). Epiproct tip evidently emarginate, pre-apical papillae very 
distinct (Fig. 4F, G). Hypoproct semi-circular, caudal setae strongly separated (Fig. 
4G). Pleurosternal carinae visible on segments 2—15(16) (3) or segments 2-6 (9), 
mostly as low bulges anteriorly and a more or less distinct denticle posteriorly (Fig. 
4B, D). 

Sterna moderately setose, without modifications; a slightly notched sternal lobe 
between ¢ coxae 4 (Fig. 4H, I). Legs long and slender (Fig. 1B, C, H), especially 
so in 4 compared to Q (1.7—1.8 versus 1.5—1.6 times as long as midbody height); 
& prefemora distinctly bulged laterally (Fig. 4J), acropodites with particularly dense, 
nearly adpressed setae, but tarsal brushes missing. 

Gonopods (Figs 5, 6) with lobe | poorly demarcated at base; spine h very small; 
process z not spiniform, but like a short lobe. 


Tylopus extremus sp. n. 
urn:lsid:zoobank.org:act: 188F2E10-CAC7-406A-B 176-68 18DF526D0B 


Figs 7-9 


Holotype 3 (CUMZ), Thailand, Chiang Mai Province, Fang District, Doi Phahom 
Pok National Park, 6.07.2009, leg. A. Pansook. 

Paratypes: 1 3, 1 9 (CUMZ), 1 ¢ (ZMUC), 1 3 (ZMUM), same locality, to- 
gether with holotype. 

Name: To emphasize the extremely long spines h and m of the gonopod. 

Diagnosis: Differs from congeners in process h being subflagelliform while pro- 
cess m extremely long and prominent. 

Description: Length ca 30 mm (holotype), 27-30 mm (3), 32.5 mm (Q), width 
of midbody pro- and metazona 2.0 and 2.9 mm (holotype), 1.9-2.4 and 2.8-3.3 mm 
(3), 2.5 and 3.0 mm (Q), respectively. Coloration of live animals, as well as of alcohol 
material black-brown (Fig. 7A—G): calluses of paraterga and antennae only slightly 
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lighter, light brown to brown, venter and legs contrastingly light, yellow (Fig. 7A-G), 
tip of antennae pallid. 

All characters as in 7) bispinosus sp. n., except as follows. 

Antennae rather short and slender, reaching behind to end of segment 3 (3) dorsally. 
Collum with paraterga like rudimentary flaps, especially poorly developed in 2. In width, 
head < collum = segments 3-4 < 2 < 5—16 (@) (Fig. 7B), or head < collum < segment 3 < 
2 and 4 < 5-16(9); thereafter body gradually and gently tapering towards telson. 
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Figure 7. Tylopus extremus sp. n., 3 paratype (A-K). A habitus, live coloration B, C anterior part of 
body, dorsal and lateral views, respectively D, E segments 10 and 11, dorsal and lateral views, respectively 
F, G, H posterior part of body, lateral, dorsal and ventral views, respectively I, J sternal cones between 
coxae 4, subcaudal and sublateral views, respectively K midbody leg. 
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Figure 8. Tylopus extremus sp. n., G paratype. A, B right gonopod, mesal and lateral views, respectively C—F 
distal part of right gonopod, mesal, lateral, subcaudal and suboral views, respectively. Scale bar: 0.2 mm. 





Figure 9. Tylopus extremus sp. n., 3 paratype. A, B right gonopod, lateral and mesal views, respectively. 
Scale bar: 0.5 mm. 
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Metaterga with two transverse rows of rather long setae: 2+2 in anterior and 
2(3)+2(3) in posterior row, the latter often abraded, but then readily traceable as in- 
sertion points on low longitudinal ridges or tubercles (Fig. 7B—G). Axial line thin, 
visible on both halves of metaterga. Paraterga strongly developed (Fig. 7A—G), lying 
rather low (at 1/2-1/3 midbody height), slightly inclined laterally, pointed caudally 
and acutangular already from segment 2, especially strongly so on caudal segments, 
very clearly surpassing rear contour only on segments 16-19; anterior 1/3 of poreless 
calluses with two barely visible, lateral, setigerous incisions, but with only a single, 
likewise poorly developed incision anteriorly on pore-bearing calluses (Fig. 7B—F); 
paraterga slightly less strongly developed in 9. Transverse sulcus evident on metaterga 
5-18, reaching bases of paraterga, evident and rather deep, faintly rugulose at bottom. 
Stricture between pro- and metazona weakly striolate (Fig. 7B—G). Epiproct emargin- 
ate at tip, pre-apical papillae evident (Fig. 7G). Hypoproct subtrapeziform, caudal 
setae widely separated (Fig. 7H). Pleurosternal carinae as compete ridges with a caudal 
tooth on segments 2-4 (@) or 2 and 3 (), like separated anterior bulges and increas- 
ingly poorly developed caudal denticles until segment 16 (Fig. 7C, E, F). 

Sterna moderately setose, without modifications; an entire, linguiform, sternal 
lobe between 3 coxae 4 (Fig. 7I, J). Legs long, in 3 very distinctly incrassate, 1.7—2.0 
or ca 1.3 times as long as midbody height in 3 and Q, respectively (Fig. 7B, C, H), 3 
prefemora very distinctly bulged laterally and clothed with dense and adpressed pilos- 
ity ventrally (Fig. 7K), acropodites also with similarly dense and ventrally adpressed 
pilosity, including tarsal brushes. All 4 postfemora and tibiae except for a few poste- 
riormost ones with a small, but evident adenostyle (= tubercle) at midway on ventral 
side (Fig. 7K). 

Gonopods (Figs 8, 9) with lobe I well-demarcated, but unusually prominent, high 
and elongated; spine h long, extremely slender and subflagelliform; spine z rather short 
and simple; spine m very prominent, straight and long. 


Tylopus veliger sp. n. 
urn:lsid:zoobank.org:act:54694D7 D-8C76-4705-B8 1 F-0949 DFEOD787 
Figs 10-12 


Holotype ¢ (CUMZ), Thailand, Nan Province, Pua District, Ton Tong Waterfall, 
ca 1130 m, 19°10'52"N, 101°5'45"E, 10.10.2009, leg. S. Panha, J. Sutcharit & N. 
Likhitrakarn. 

Name: To emphasize the velum-shaped end of gonopod lobe I. 

Diagnosis: Differs from congeners except 7. perplexus Golovatch & Enghoff, 1993 
in the distal part of gonopod lobe | being velum-shaped and supplied with two den- 
ticles, from 77 perplexus in the gonopod lacking spines m and q, as well as in a much 
shorter and knife-shaped spine z, and a rudimentary spine h. 

Description: Length ca 28 mm, width of midbody pro- and metazona 2.0 and 
2.6 mm, respectively. Coloration of live animal and alcohol material rather uniformly 
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Figure 10. Zjlopus veliger sp. n., 3 holotype (A-K). A habitus, live coloration B, C anterior part of 
body, dorsal and lateral views, respectively D, E segments 10 and 11, dorsal and lateral views, respectively 
F, G, H posterior part of body, lateral, dorsal and ventral views, respectively I, J sternal cones between 


coxae 4, subcaudal and sublateral views, respectively K midbody leg. 


dark brown to blackish (Fig. 1A); calluses of paraterga only slightly flavous, brown; 
antennomeres 1—6 and genae light brown; venter and legs contrastingly yellowish to 
light brown (Fig. 10A—G). 

All characters as in 7) bispinosus sp. n., except as follows. 

Clypeolabral region of head very densely setose, but vertigial region bare. Anten- 
nae short and barely reaching behind segment 2 dorsally. In width, head = segments 
3 and 4 < collum < segment 2 < 5—16; thereafter body gradually and gently tapering 
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Figure Il. Zjlopus veliger sp. n., S holotype. A, B right gonopod, mesal and lateral views, respectively 
C-F distal part of right gonopod, mesal, lateral, subcaudal and suboral views, respectively. Scale bar: 0.2 mm. 





Figure 12. Zylopus veliger sp. n., 3 holotype. A, B right gonopod, lateral and mesal views, respectively. 
Scale bar: 0.5 mm. 
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towards telson (Fig. 1OA—G). Collum with small, narrowly delimited, rounded, strip- 
shaped paraterga (Fig 10B, C). 

Metaterga with two transverse rows of long setae: 2+2 in anterior and 2(3)+2(3) in 
posterior row, the latter often abraded, but then readily traceable as insertion points. 
Axial line thin, in places incomplete, but readily visible on both halves of metaterga. 
Paraterga strongly developed (Fig. 10A—G), lying relatively low (at 1/2—1/3 midbody 
height), evidently inclined ventrolaterally, pointed caudally and acutangular already 
from segment 2, especially strongly so and surpassing rear tergal contour on segments 
16-19; calluses slightly thinner on poreless segments than on pore-bearing ones; pore- 
less calluses with two lateral setigerous incisions, but with only a single, more evident 
one (anterior) on pore-bearing calluses (Fig. 10B—G). Transverse sulcus evident on 
metaterga 5-18, reaching bases of paraterga, evident and rather deep, finely, densely 
and clearly ribbed at bottom. Stricture between pro- and metazona very clearly ribbed 
(Fig. 10B-G). Epiproct tip clearly emarginate, pre-apical papillae evident (Fig. 10F—H). 
Hypoproct semi-circular, caudal setae strongly separated (Fig. 10H). Pleurosternal cari- 
nae as complete ridges on segments 2—4, thereafter broken into an anterior bulge and 
a caudal tooth, both growing increasingly reduced until segment 16 (Fig. 10C, E, F). 

Sterna rather densely setose, without modifications except for a subquadrate, se- 
tose, sternal lobe between coxae 4 (Fig. 10I, J). Legs relatively short, ca 1.2-1.3 times 
as long as midbody height, evidently incrassate (Fig. 10C, FE K); prefemora distinctly 
bulged laterally and clothed with mostly adpressed setae ventrally (Fig. 10K), acropo- 
dites likewise with very dense, mostly adpressed setae ventrally; postfemora and tibiae 
slightly bulged ventrally; tarsal brushes missing. 

Gonopods (Figs 11, 12) with lobe I well-demarcated, high and prominent, apically 
with a pointed fan-shaped structure (= velum) and two denticles; spine h very small, 
dentiform; spine z prominent, knife-shaped, lying above I on lateral side. 


Tylopus parajeckeli sp. n. 
urn:|sid:zoobank.org:act:703DB743-0898-4B3A-8D37-A4DD31FE7CD 1 
Figs 13-15 


Holotype 3 (CUMZ), Thailand, Chiang Mai Province, Chom Thong District, Doi 
Inthanon National Park, summit, 2520 m, 18°34'29"N, 98°28'48"E, 12.10.2009, leg. 
S. Panha, J. Sutcharit & N. Likhitrakarn. 

Paratype: 1 G (CUMZ), same locality, together with holotype. 

Name: To emphasize the close resemblance to 7! jeekeli Golovatch & Enghoff, 
1993. 

Diagnosis: Very similar to 7. jeekeli, especially as regards its gonopod conforma- 
tion, but differs in the paraterga lying much lower (at ca 1/3 versus 1/4—1/5 midbody 
height), in the caudal corners of the paraterga protruding behind the rear tergal con- 
tour already from segment 16 (versus segment 2), and also in gonopod spine z being 
much smaller and placed closer to the base of spine h. 
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Figure 13. Zylopus parajeckeli sp. n., 6 holotype (A) and ¢ paratype (B-K). A habitus, live coloration 





B, C anterior part of body, dorsal and lateral views, respectively D, E segments 10 and 11, dorsal and 
lateral views, respectively F, G, H posterior part of body, lateral, dorsal and ventral views, respectively I, J 
sternal cones between coxae 4, subcaudal and sublateral views, respectively K midbody leg. 


Description: Length 31 mm (holotype) or 31.5 mm (3), width of midbody pro- 
and metazona 2.4 and 3.2 mm (holotype) or 2.3 and 3.4 mm (0), respectively. Col- 
oration of live animals and alcohol material uniformly blackish-brown (Fig. 13A—G); 
calluses of paraterga a little lighter, brown; antennomeres 1—5 light brown to yellowish, 
legs and venter light brown to grey-yellowish (Fig. 13A—G). 

All characters as in 7) bispinosus sp. n., except as follows. 
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Figure 14. Tylopus parajeekeli sp. n., 3 paratype. A, B right gonopod, mesal and lateral views, respec- 
tively C-F distal part of right gonopod, submesal, sublateral, subcaudal and suboral views, respectively. 
Scale bar: 0.2 mm. 





Figure 15. Tylopus parajeekeli sp. n., 3 paratype. A, B right gonopod, lateral and mesal views, respec- 
tively. Scale bar: 0.5 mm. 
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Antennae rather short and slender, reaching behind segment 3 dorsally. In width, 
head = segment 3 < collum < segments 2 and 4 < 5-16; thereafter body gradually and 
gently tapering towards telson (Fig. 1B). 

Paraterga on collum like large rounded flaps (Fig. 13B, C). Following paraterga lying at 
about 1/3 midbody height, evidently declined ventrolaterally, subhorizontal only on a few 
posteriormost segments, mostly pointed caudally, subrectangular until segment 15, there- 
after increasingly well protruding behind rear tergal contour (Fig. 13A—G). Metaterga with 
2(3)+2(3) and 3-5+3-—5 long setae arranged in two transverse rows. Axial line present on 
both halves of metaterga. Transverse sulcus present on segments 5-18, very finely beaded 
at bottom (Fig. 13B, E G). Stricture between pro- and metazona finely striolate (Fig. 13B, 
D). Epiproct tip broad and emarginate (Fig. 13G, H). Hypoproct semi-circular, both cau- 
dal setae widely separated (Fig. 13H). Pleurosternal carinae as complete ridges on segments 
2-4, thereafter retained until segment 17 mostly as a small caudal tooth (Fig. 13C-—F). 

A low, only slightly divided, setose lobe between coxae 4 (Fig. 131, J). Legs rela- 
tively short, ca 1.6—-1.7 times as long as midbody height (Fig. 13K). Femora evidently 
bulged laterally (Fig. 13K); all postgonopodal legs except two last pairs with an evident 
adenostyle in parabasal 1/3 of each postfemur and tibia; tarsal brushes missing; all 
telopoditomeres except tarsi with dense adpressed pilosity (Fig. 13K). 

Gonopods (Figs 14, 15) with lobe I well-demarcated; spine h small, but elongate, 
not bifid; spine z very small, dentiform, placed at base of spine h. 


New faunistic records 


The following seven species have been illustrated in additional detail to confirm their 
identities, as well as to provide further information concerning both their variation 
and distribution. 


Tylopus allorugosus Golovatch & Enghoff, 1993 
Figs 16-18 


Tylopus allorugosus Golovatch & Enghoff, 1993: 100. 
Tylopus allorugosus: Enghoff, 2005: 98. 


Material: 2 4 (CUMZ), Thailand, Chiang Mai Province, Chom Thong District, Doi 
Inthanon National Park, Siriphum Waterfall, ca 1320 m, 18°32'49"N, 98°30'57"E, 
13.10.2009, leg. S. Panha, J. Sutcharit & N. Likhitrakarn; 2 ¢ (CUMZ), same locali- 
ty, main road, 10 km before summit, ca 1700 m, 18°31'15"N, 98°30'1"E, 13.10.2009, 
leg. S. Panha, J. Sutcharit & N. Likhitrakarn. 

Remarks. ‘This strictly topotypic material fully agrees with the original description 
(Golovatch and Enghoff 1993), showing no evident variation in peripheral and gono- 
pod structure (Figs 16-18). 
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Figure 16. Tylopus allorugosus Golovatch & Enghoff, 1993, ¢ from 10 km before Doi Inthanon sum- 
mit (A-K). A habitus, live coloration B, € anterior part of body, dorsal and lateral views, respectively 
D, E segments 10 and 11, dorsal and lateral views, respectively F, G, H posterior part of body, lateral, 


dorsal and ventral views, respectively I, J sternal cones between coxae 4, subcaudal and sublateral views, 
respectively K midbody leg. 


Tylopus degerboelae Golovatch & Enghoff, 1993 
Figs 19-21 


Tylopus degerboelae Golovatch & Enghoff, 1993: 111. 
Tylopus degerboelae: Enghoff, 2005: 99. 
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Figure 17. Zylopus allorugosus Golovatch & Enghoff, 1993, 3 from 10 km before Doi Inthanon summit. 
A, B right gonopod, mesal and lateral views, respectively C-F distal part of right gonopod, submesal, 
sublateral, subcaudal and suboral views, respectively. Scale bar: 0.2 mm. 





Figure 18. Zylopus allorugosus Golovatch & Enghoff, 1993, 3 from 10 km before Doi Inthanon summit. 
A, B right gonopod, lateral and mesal views, respectively. Scale bar: 0.5 mm. 
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Material: 3 ¢ (CUMZ), Thailand, Chiang Mai Province, Mueang Chiang Mai Dis- 
trict, Doi Suthep National Park, ca 1300 m, 18°48'9"N, 98°54'11"E, 20.04.2009, leg. 
S. Panha, J. Sutcharit & N. Likhitrakarn; 4 3, 3 Q, 2 juv. (CUMZ), same Province, 
WiangKaen District, Doi Phatang, 6.07.2009, leg. S. Panha & J. Sutcharit. 

Remarks. This partly topotypic material fully agrees with the original description 
(Golovatch and Enghoff 1993), showing only slight variation in general coloration 
(ranging from pale castaneous to piceous), in  prefemora often being considerably 
bulged laterally, and in the tip of lobe 1 of the gonopod often devoid of apical denticles 
(Figs 19-21). 


Tylopus haplorugosus Golovatch & Enghoff, 1993 
Figs 22-24 


Tylopus haplorugosus Golovatch & Enghoff, 1993: 99. 
Tylopus haplorugosus: Enghoff, 2005: 99. 


Material: 1 ¢ (CUMZ), Thailand, Chiang Mai Province, Chom Thong District, Doi 
Inthanon National Park, main road, 10 km before summit, ca 1700 m, 18°31'15"N, 
98°30'L"E, 13.10.2009, leg. S. Panha, J. Sutcharit & N. Likhitrakarn. 

Remarks. ‘This strictly topotypic material fully agrees with the original description 
(Golovatch and Enghoff 1993), showing no evident variation in peripheral and gono- 
pod structure (Figs 22-24). 


Tylopus jeekeli Golovatch & Enghoff, 1993 
Figs 25-27 


Tylopus jeekeli Golovatch & Enghoff, 1993: 108. 
Tylopus jeekeli: Enghoff, 2005: 99. 


Material: 4 ¢, 7 2, 1 juv. (CUMZ), Thailand, Chiang Mai Province, Mueang Chi- 
ang Mai District, Doi Suthep National Park, ca 1300 m, 18°48'9"N, 98°54'11"E, 
22.10.2009, leg. S. Panha, J. Sutcharit & N. Likhitrakarn. 

Remarks. This represents a second record of this species, the type locality be- 
ing Doi Inthanon National Park in the same province. Our material almost fully 
agrees with the original description (Golovatch and Enghoff 1993), showing slight 
variation only in spine h of the gonopod being non-bifid, but simple and entire 
(Figs 25-27). 
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Figure 19. Zylopus degerboelae Golovatch & Enghoff 1993, 3 from Doi Suthep National Park (A-K). A 


habitus, live coloration B, C anterior part of body, dorsal and lateral views, respectively D, E segments 10 





and 11, dorsal and lateral views, respectively F, G, H posterior part of body, lateral, dorsal and ventral views, 
respectively I, J sternal cones between coxae 4, subcaudal and sublateral views, respectively K midbody leg. 


Tylopus prosperus Golovatch & Enghoff, 1993 
Figs 28-30 


Tylopus prosperus Golovatch & Enghoff, 1993: 93. 
Tylopus prosperus: Enghoff, 2005: 99. 
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Figure 20. Zylopus degerboelae Golovatch & Enghoff, 1993, 3 from Doi Suthep National Park. A, 
B right gonopod, mesal and lateral views, respectively C-F distal part of right gonopod, mesal, lateral, 
subcaudal and suboral views, respectively. Scale bar: 0.2 mm. 





Figure 21. Zylopus degerboelae Golovatch & Enghoff, 1993, 4 from Doi Suthep National Park. A, B 


right gonopod, lateral and mesal views, respectively. Scale bar: 0.5 mm. 
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Figure 22. Zylopus haplorugosus Golovatch & Enghoff, 1993, 3 (A-K). A habitus, live coloration B, 
C anterior part of body, dorsal and lateral views, respectively D, E segments 10 and 11, dorsal and lateral 


views, respectively F, G, H posterior part of body, lateral, dorsal and ventral views, respectively I, J sternal 
cones between coxae 4, subcaudal and sublateral views, respectively K midbody leg. 


Material: 2 ¢ (CUMZ), Thailand, Chiang Mai Province, Chom Thong District, Doi 
Inthanon National Park, summit, 2520 m, 18°34'29"N, 98°28'48"E, 12.10.2009, leg. 
S. Panha, J. Sutcharit & N. Likhitrakarn. 

Remarks. This strictly topotypic material fully agrees with the original description 
(Golovatch and Enghoff 1993), showing no evident variation in peripheral and gono- 
pod structure (Figs 28-30). 
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Figure 23. Tylopus haplorugosus Golovatch & Enghoff, 1993, 3. A, B right gonopod, mesal and lateral 
views, respectively C-F distal part of right gonopod, mesal, lateral, subcaudal and suboral views, respec- 
tively. Scale bar: 0.2 mm. 





Figure 24. Tylopus haplorugosus Golovatch & Enghoff, 1993, 3. A, B right gonopod, lateral and mesal 


views, respectively. Scale bar: 0.5 mm. 
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| 0.5mm 
Figure 25. Tylopus jeekeli Golovatch & Enghoff, 1993, 3 (A-J). A, B anterior part of body, dorsal 
and lateral views, respectively. C, D segments 10 and 11, dorsal and lateral views, respectively. E, F, G 





posterior part of body, lateral, dorsal and ventral views, respectively H, I sternal cones between coxae 4, 


subcaudal and sublateral views, respectively J midbody leg. 


Tylopus rugosus Golovatch & Enghoff, 1993 
Figs 31-33 


Tylopus rugosus Golovatch & Enghoff, 1993: 95. 
Tylopus rugosus: Enghoff, 2005: 99. 


Material: 4 ¢ (CUMZ), Thailand, Chiang Mai Province, Phrao District, Bua- 
thong Waterfall forest park, 510 m, 19°4'10"N, 99°4'46"E, 29.09.2009, leg. N. 
Likhitrakarn. 
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Figure 26. Tylopus jeekeli Golovatch & Enghoff, 1993, 4. A, B right gonopod, mesal and lateral views, 
respectively C-F distal part of right gonopod, mesal, lateral, suboral and subcaudal views, respectively. 
Scale bar: 0.2 mm. 





Figure 27. Tylopus jeekeli Golovatch & Enghoff, 1993, 3. A, B right gonopod, lateral and mesal views, 


respectively. Scale bar: 0.5 mm. 
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Figure 28. Zylopus prosperus Golovatch & Enghoff, 1993, 3 (A-K). A habitus, live coloration B, C 
anterior part of body, dorsal and lateral views, respectively D, E segments 10 and 11, dorsal and lateral 
views, respectively F, G, H posterior part of body, lateral, dorsal and ventral views, respectively I, J sternal 
cones between coxae 4, subcaudal and sublateral views, respectively K midbody leg. 


Remarks. This near-topotypic material fully agrees with the original description 
(Golovatch and Enghoff 1993), showing no evident variation in peripheral and gono- 
pod structure (Figs 31-33). 
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Figure 29. Tylopus prosperus Golovatch & Enghoff, 1993, 3. A, B right gonopod, mesal and lateral 
views, respectively C-F distal part of right gonopod, sublateral, mesal, suboral and subcaudal views, 
respectively. Scale bar: 0.2 mm. 





Figure 30. Tylopus prosperus Golovatch & Enghoff, 1993, 3. A, B right gonopod, lateral and mesal 


views, respectively. Scale bar: 0.5 mm. 
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Figure 31. Zylopus rugosus Golovatch & Enghoff, 1993, 3 (A-K). A habitus, live coloration B, C ante- 


rior part of body, dorsal and lateral views, respectively D, E segments 10 and 11, dorsal and lateral views, 


respectively F, G, H posterior part of body, lateral, dorsal and ventral views, respectively I, J sternal cones 
between coxae 4, subcaudal and sublateral views, respectively K midbody leg. 


Tylopus perarmatus Hoffman, 1973 
Figs 34-38 


Tylopus perarmatus Hoffman, 1973: 372. 
Tylopus perarmatus: Golovatch & Enghoff, 1993: 106. 
Tylopus perarmatus: Enghoff, 2005: 99. 
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Figure 32. Zylopus rugosus Golovatch & Enghoff, 1993, 3. A, B right gonopod, mesal and lateral views, 
respectively C-F distal part of right gonopod, mesal, lateral, suboral and subcaudal views, respectively. 
Scale bar: 0.2 mm. 





Figure 33. Zylopus rugosus Golovatch & Enghoff, 1993, 3. A, B right gonopod, lateral and mesal views, 


respectively. Scale bar: 0.5 mm. 
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Figure 34. Zjlopus perarmatus Hoffman, 1973, ¢ from Ton Tong Waterfall (AK). A habitus, live col- 


oration B, C anterior part of body, dorsal and lateral views, respectively D, E segments 10 and 11, dorsal 


and lateral views, respectively F, G, H posterior part of body, lateral, dorsal and ventral views, respectively 
I, J sternal cones between coxae 4, subcaudal and sublateral views, respectively K midbody leg. 


Material: 5 4, 3 9, 1 juv. (CUMZ), Thailand, Chiang Mai Province, Chom Thong 
District, Doi Inthanon National Park, Siriphum Waterfall, ca 1320 m, 18°32'49"N, 
98°30'57"E, 13.10.2009, leg. S. Panha, J. Sutcharit & N. Likhitrakarn; 2 3, 2 9 
(CUMZ), same province, Wiang Kaen District, Doi Phatang, 25.10.2008, leg. 
S. Panha & J. Sutcharit; 5 4, 2 9 (CUMZ), Lampang Province, Ngao District, 
Thum Pha Thai, 23.10.2008, leg. S. Panha, J. Sutcharit & N. Likhitrakarn; 1 3, 


Review of the genus Tylopus Jeekel, 1968, with descriptions of five new species from Thailand 57 





Figure 35. Zylopus perarmatus Hoffman, 1973, 4 from Ton Tong Waterfall. A, B right gonopod, mesal 
and lateral views, respectively C-F distal part of right gonopod, mesal, lateral, suboral and subcaudal 
views, respectively. Scale bar: 0.2 mm. 





Figure 36. Tylopus perarmatus Hoffman, 1973, 3 from Ton Tong Waterfall. A, B right gonopod, lateral 


and mesal views, respectively. Scale bar: 0.5 mm. 
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Figure 37. Zylopus perarmatus Hoffman, 1973, 3 from Ban Pang Rim Kon (A, B), ¢ from Ton Tong 
Waterfall (C, D), @ from Phucheefah (E, F), and 3 from Ton Tong Waterfall (G, H). A-H distal part 
of right gonopod, lateral, mesal, lateral, mesal, lateral, mesal, lateral, and mesal views, respectively. Scale 


bar: 0.2 mm. 


1 9 (CUMZ), Chiang Rai Province, Mueang Chiang Rai District, Ban Pang Rim 
Kon, 10.07.2006, leg. S. Panha; 1 3 (CUMZ), same province, Thoeng District, 
Phucheefah, 10.07.2006, leg. S. Panha & J. Sutcharit; 2 3, 1 9 (CUMZ), same 
province, Wiang Kaen District, Doi Pha Tang, 10.07.2006; 1 3, 2 2 (CUMZ), 
Phayao Province, Chiang Kham District, Nam Min Waterfall, 23.10.2008, leg. S. 
Panha & J. Sutcharit; 2 4, 2 9 (CUMZ), Phrae Province, Rong Kwang District, 
Tham Pha Nang Khoi, ca 280 m, 18°22'10"N, 100°21'12"E, 9.10.2009, leg. S. Pan- 
ha, J. Sutcharit & N. Likhitrakarn; 2 3, 2 9 (CUMZ), same locality, 29.09.2010, 
leg. J. Sutcharit & P. Pimvichai; 9 J, 6 2, 2 juv. (CUMZ), Nan Province, Pua Dis- 
trict, Ton Tong Waterfall, ca 1130 m, 19°12'36"N, 101°4'14"E, 10.10.2009, leg. S. 
Panha, J. Sutcharit & N. Likhitrakarn. 

Remarks. This species has long been known as perhaps the most widespread 
and common congener in northern Thailand, also showing considerable variation 
both in body texture and gonopod structure (Golovatch and Enghoff 1993). The 
new samples add to this variation in the gonopods often with spine h rather narrow 
and spiniform to broadly denti- or lobiform, and spine z nearly straight to strongly 
unciform (Figs 34-38). 
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Figure 38. Zjlopus perarmatus Hoffman, 1973, 3 from Siriphum Waterfall (A, B), 3 from Thum Pha 
Thai (C, D), 3 from Tham Pha Nang Khoi (E, F), and 3 from Thum Pha Thai (G, H). A-H: distal part 
of right gonopod, lateral, mesal, lateral, mesal, lateral, mesal, lateral, and mesal views, respectively. Scale 
bar: 0.2 mm. 


A key to species of Tylopus (based chiefly on 3) 


1 Most 3 prefemora evidently swollen laterally (Figs 1K, 4J, 7K, 10K, 13K, 
16K, 19K, 22K, 25K, 28K, 31K, 34K)... eee ceeeeeeceeeeseceecceeeeeeeeeeeeseeeees 2 
— All 3 prefemora normal, not bulged laterally .......c.ceessseceseeteeceeeeteteseeteee 25 
2 Surface of metaterga virtually smooth, at best extremely faintly rugulose in 
certain places and/or with a few barely traceable (setiferous) tubercles near 
caudal margin (setae masthy broke Off) jscisssvecssscscnssvirsnsarsarssebscoessinepssessetse 3 
Surface of metaterga mostly rugulose to coarsely rugose/tuberculate ........... 6 
a Paraterga moderately developed (Fig. 28A—G), ratio of 4 midbody prozonite 
to metazonite width ca 1:1.15. Transverse sulcus on metaterga starting from 
segment 5, but fully developed and reaching base of paraterga only from 
segment 6. Calluses without incisions (Fig. 28A—G). Gonopod solenophore 
patticularly slender (Rigs 29; BO) saxccsscvvasceesecnbstecchtuovestairncctsinnets T. prosperus 
- Paraterga relatively well-developed, radio of 3 midbody prozonite to meta- 
zonite width over 1:1.2. Transverse sulcus on metaterga starting from segment 4 
or 5, always fully developed and reaching base of paraterga on segment 5.......4 


60 


10 


11 


12 


13 


Natdanai Likhitrakarn et al. / ZooKeys 72: 23-68 (2010) 


Calluses without incisions. Gonopod postfemoral lobe | much broader than 


long; area basal to | delimited by a distinct cingulum... T. magicus 
Calluses mostly with 1-2 incisions. Gonopod postfemoral lobe | either as 
long as broad or longer; no cingulum basal to I. icccsceccccssecctesorsovssecseussrsesesons 5 


Metatergal surface entirely smooth, polished, without tubercles. Midline want- 
ing. Pleurosternal carinae relatively weak, as small teeth only on a few anterior- 
most segments; @ legs without adenostyles (= tubercles). Gonopods with three 
rather small, spiniform processes near base of lobe 1.0... eee T. mutilatus 
Metaterga at best only very faintly rugulose near waist, near sulcus and/or at 
base of paraterga, with 2-3 weak, oblong tubercles near rear margin. Midline 
mostly traceable at least on anterior halves of metaterga. Pleurosternal carinae 
more strongly developed; most 3 postfemora and tibiae tuberculiferous. Gono- 


pods with only two larger outgrowths near base of lobe 1........ T. similirugosus 
Metaterga without evident setiferous tubercles, only sometimes with very 
sinall, rudimentary wrinkles or KnObs .is.ciciasdasssaasathssssacachsssicchicercdaecacdiane 7 
Metaterea with evident setifetous tabetcles ssissucasssnecssseucstessvetivavcisitercsters 11 


Body larger: 38-42 mm long, 2.8-3.8 and 4.3-5.0 mm wide on pro- and 
metaterga, respectively. Gonopod with a short spiniform process h, a basally 
only poorly delimited lobe I, and a small lobiform process z (Figs 5, 6)......... 
wppcieas obauishasiaehasipa ec haaveeivmnnekanianestene nia abesbieaiobedecareeneevties T. grandis sp. n. 
Bondy smaller: Got pod Gtnerwise edt scicrirscestcssdsaneistamarstorrdennceansyoias 8 
Both processes h and z of the gonopod spiniform (Figs 2-3) ....ceeeeeeeees 
dais oncts cn sne tes eas cs leneca paral daethin estas Guat aimee siasitiaeds T. bispinosus sp. n. 


GotG Pod OUNCE WISS sccsiayanccissariccdavencecsssibansecirsmcesiasresiddenestarewecdaiecellavenesisbre 9 
Gonopod process h subflagelliform, process m extremely long and prominent 
(TGS 2 x9) cineneips icons exsedebenecosaeweotreendyitesn'tehndestonsieuenecatensdeseens T. extremus sp. n. 
COO POE EET WISE ha cexctueecnridecresacterariadactuindens radacnspaetetsenarin lela 10 


legs shorter, ca 1.21.3 times as long as midbody height (Fig. 10K). Gono- 
pod lobe I velum-shaped and supplied with two denticles; spine z short and 
knife-shaped while spine h rudimentary (Figs 11, 12)........... T. veliger sp. n 
& legs longer, ca 1.6—-1.7 times as long as midbody height (Fig. 13K). Gono- 
pod spine z small, placed closer to base of spine h (Figs 14, 15)... 
seta Silda Dace de abana denen nd eee alee T. parajeekeli sp. n. 
Most metaterga with a pattern of 2+2 and 2+2 setiferous tubercles in two 
rows, rear row somewhat less strongly developed than fore one...... I’ doriae 
Most metaterga with rear row of setiferous tubercles or wrinkles more strong- 
ly developed than fore row, the latter (next to) wanting ...... eee 12 
Transverse sulcus on metaterga starting from segment 4, either fully or almost 
fully developed there, always fully developed from segment 5.0... eee 13 
Transverse sulcus on metaterga starting only from segment 5.0... 16 
Transverse sulcus fully developed and reaching base of paraterga already from 
segment 4. Gonopod tooth z at base of lobe I coarsely serrate along proximal 
OR cesar etna een cr andl weap at ate anernanicmganemeaaseterakd T. hilaris 
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Transverse sulcus fully developed only from segment 5. Gonopod tooth z 
either devoid of serration or serrate along distal margin ......... cess 14 
Paraterga 2 caudolaterally rather broadly rounded. Gonopod relatively sim- 
ple, process h poorly developed, no additional outgrowths near base........... 
se aa nena uci eae a dame tea scnensiiiacee iecesiesdnlanaebedsacenatase T. affinis 
Paraterga 2 caudally pointed. Gonopods more compleX........c cesses 15 
Coloration dark brown, without cingulate pattern. Sternal lamina between 3 
coxae 4 low and distinctly bimodal (Fig. 311, J). Gonopods (Figs 32, 33) with 
tooth z prominent and serrate along distal margin... cece T. rugosus 
Coloration pale, with a cingulate pattern. Sternal lamina between @ coxae 4 
high, subquadrate. Gonopod tooth z smaller and spiniform ..... 7. semirugosus 
Paratergal corner protruding caudad beyond rear contour only from segment 
15, being obtusangular or subrectangular and lying more or less within the 
SOM col ntl Sew MS AE 1A 5 aessicecpaessncrsaasencrivanesencsurnnancepinnveredenes T. hilaroides 
Paratergal corner protruding caudad before segment 14, mostly pointed....17 
Pattern of tergal setation on segments 18 and/or 19: 2+2 and 5+5 in two 


LOWS ws eusdexey seco 2ev cscs tatasensteashesgesvs Santas ttewaesedeepsanaaeatenaacs treanetande dea tahaa Soendies 18 
Pattern of tergal setation at least on segments 5-19: 2+2 and 4+4 in two 
TOWS: scapectans scecraseesdeatesceessecusnsycesse sateea satsasaccagesunaeenspseerassqca tinea gia eeeanaaeeetes 21 


Pattern of tergal setation 2+2 and 5+5 on both segments 18 and 19. Para- 
terga 2 caudally pointed. Epiproct with pre-apical incisions very close to api- 
cal knobs. Sternal lamina between 3 coxae 4 an unusually low, even ridge. 
Adenostyles on midbody 3 postfemora and, to a lesser extent, tibiae excep- 
HORAlly PLOUUM CIE sscciasan ceddsernckernincatanevtesenncrenaanestionceeieucs T. poolpermorum 
Pattern of tergal setation 2+2 and 5+5 on segment 19. Paraterga 2 more or 
less narrowly rounded. Pre-apical incisions on epiproct better removed from 
tip. Sternal lamina between ¢ coxae 4 concave medially. Ventral adenostyles 
eit clon leas fiteitan reba cc cacsceitasacceeatetdciasycaceapanatesnraedendeeneeeacenvenneeieee 19 
Body smaller: width ca 2.0 mm. Sternal lamina between ¢ coxae 4 as a pair 
of separate, setiferous tubercles (Fig. 221, J). Ventral adenostyles on 3 legs 
almost missing (Fig. 22K). Gonopods without any outgrowth near base of 
finmoess Gi, (Pigs 25, 2A) ssavcciassercisimvertesasentssncivernensivuccisenventes T. haplorugosus 
Body larger: width over 3.0 mm. Sternal lamina between 3 coxae 4 single. 
Ventral adenostyles on 3 legs more prominent. Gonopod with a spine near 
arse Oh PROCSSS Til ef saiceense scorn saceansasac caine nbonien ch psiniciatectmenaeieenn 20 
Sternal lamina between 3 coxae 4 high, emarginate (Fig. 16], J). Adenostyles 
on @ postfemora and tibiae well-developed (Fig. 16K). Gonopods rather sim- 
ple, spine 7 inconspicuous (Figs 17518) vscsesmvcanvecsensncricerteeee T. allorugosus 
Sternal lamina between 3 coxae lower, slightly concave. Adenostyles on 3 
postfemora and tibiae less strongly developed. Gonopods more complex, 
spine z long and large (Mies 3538) sctecoesatnsisseiidatvercisaronrsaves T. perarmatus 
Paraterga 2 pointed caudally. Sternal lamina between 3 coxae 4 exceptionally 
densely setose, low, concave ventrally (Fig. 251, J). Gonopods with a medi- 
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um-sized process h, and a smaller lobular z at base of h (Figs 26, 27)............ 
esse puoandateantkesenwhapindaapiciewsshed ee vhshndes bchedensn beiesapiesuneptbacsoasememediaens T. jeekeli 
Paraterga 2 more or less narrowly rounded caudally. Sternal lamina between 
3 coxae 4 higher and less strongly setose. Gonopod outgrowths h and z either 
SP iOet Want Or VERY Abe oases utanicbelmadd caisudsateucesnelinvonarstundediasenisbonsaaes 22 
Sternal lamina between 3 coxae 4 with a straight ventral margin. Pleuro- 
sternal carinae poorly developed, in @ slightly projecting caudad beyond rear 
imatemconly wat sepineits B= 10 ws ccassevcessincarsssvccetooneatoiavceaienetenn ceaiivedton 23 
Sternal lamina between @ coxae 4 slightly concave ventrally. Pleurosternal 
carinae better developed, in @ slightly projecting caudad beyond rear margin 
at least tilleceinietne Wicd ivircannetentertrndccnintmnnniere last aashninteluamonenen 24 
Body smaller: width up to 3.1-3.2 mm. Mid-dorsal line very clear on both 
halves of metaterga. Gonopods relatively simple, with both h and z almost 
SOM LARS icici concesinstoleeain nat meon noon tap ada Map eado eeenseonan paren T. hoffmani 
Body larger: width 4.0-5.3 mm. Mid-dorsal line not so well-developed at 
least on rear halves of metaterga. Gonopods more complex, with both h and 
Z VELY CONSPICUOUS ei.chviisseescseesatedveesendeesEiedteatiiassaiedecdedareess T. baenzigeri 
Metatergum 19 slightly rugulose posteriorly. Calluses on segment 2 with 
three, on following paraterga with two, incisions. Gonopods extremely com- 
plex, with numerous spiniform outgrowths........ccsseseeeeeeeeeee T. perplexus 
Metatergum 19 entirely smooth. Calluses with two and three incisions on 
poreless and poriferous paraterga, respectively. Gonopod less strongly differ- 


OMEIALCM sanigei desig deistindeditosatedasa ceuasia aiasueds Gdlateesia ceeeeniavenl dasiastbasbees T. amicus 
Either most of @ sterna with oblique tubercles or spines, or only anterior 
sterna with small comes mear COXAE ....cccsscccccsssccscsssccscsscccessccecessecescssecesesses 26 
Neither spines nor tubercles on CQ sterma....c.sssssesessssssseeseeceseeeeseneeeseeseneaeees 28 


Only rear sternum on most of 4 segments with a pair of small spines. 
Metaterga mostly with 2+2 and 3+3 setiferous tubercles in two transverse 
rows. Gonopod process h and lobe I relatively well-developed..... I’ silvestris 
Fore and rear sterna of most of 3 segments with a pair of tubercles and spines, 
respectively. Fore row of tergal setae not borne on tubercles, rear row on 2+2 


TWEE lies aessecariesnctasanscaavnva tive gensunpecansenarnad occrestnestarensetussnaeeasrvcenmaesenintenenen 27 
Transverse sulcus starting from metatergum 4, fully developed from metater- 
gum 5. & tarsal brushes missing. Northern Vietnam.............4+. T. maculatus 


Transverse sulcus starting from metatergum 3, still underdeveloped on 
metatergum 4, fully developed from metatergum 5. 3 tarsal brushes present 
only on a few anteriormost legs. Yunnan, China... cesses T. sinensis 
Metaterga entirely smooth and polished, devoid of evident tubercles, at best 
extremely faintly rugulose near transverse sulcus c.....sccsecicissessciesssrsicaessaicn 29 
Metaterga rather clearly rugose/tuberculate/granulate, posterior row of setae 
aut, Desist: pak tly Toate ett Pid SOC beg aia seach telat casi ttoe tues u seesaw aniseed 32 
Transverse sulcus on metaterga starting from segment 4, but fully developed 
and reaching base of paraterga only from segment 5. Ventral adenostyles on 
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legs: a distal knob on femur, a distomedial knob on postfemur, and a para- 


basal kniob-@tt Oth: tiie Aide) WARSUUS -orntetvecessieésrevanssrennedetenisnavenesinesetnecnvenes 30 
Transverse sulcus on metaterga starting only from segment 5. Pattern of ¢ leg 
ACIEHOSTY 16S CRINGE WISE 25555 aiceeecoetenardinseenqeacdataeeeetrionmeneesmnnnearmiieen 31 


Head a little wider than collum and subequal in width to segment 3. Paraterga 
caudally considerably acutangular and beak-shaped only from segment 14. 
Gonopod process h at about midlength with a strong ventral outgrowth....... 

deiedesdvwecidavcceauetaa te eiawch sashans wean smentsie exasiseediw'ed estuca bv bxciaawe asaneen been T. procurvus 
Head a little narrower than collum and subequal in width to segment 2. 
Paraterga caudally beak-shaped already from segment 7, especially strongly so 
from segment 12. Gonopod process h without outgrowth.......... T. crassipes 
Larger species: body width 3.1 mm. Pattern of tergal setation: 2+2 and 3+3 to 
6+6 in two rows, rear row easily traceable due to insertion points. Metaterga 
very finely rugulose only near transverse sulcus. Epiproct unusually broad. 
Pads instead of adenostyles on 3 femora, postfemora, tibiae (all distally) and 
tatst lost CHRIELY) essnicccasnccanvesenisnnestcencscussentarinesdaioreetisues T. pulvinipes 
Small species: width 1.6 mm. Only a single row of 2+2 tergal setae. Metaterga 
entirely smooth. Epiproct not so wide. Adenostyles on 3 legs present .......... 

desi tietiveteetasasietoneccxniistean slataca ain mahal areiaeanetbcanenedemtonideasanbeutiuestrniall T. sigma 
Metatergal surface polished and smooth except for conspicuous tubercles in 
CWO LOWS evs siccresieateaveuathortesteiss use ctatecasisaces contoarantaennsceauedqnetigestoureetetedectuanscns 33 
Metaterga at least partly rugulose/rugose to granular; at most one row of tu- 
DST] eSiatasinseiatitanuashiuneccianent oui hanes daadei aerated aiechimtecunn iain 35 
Paraterga very poorly developed, rounded, low, projecting slightly caudad be- 
yond rear contour like small knobs only on segments 18 and 19. Calluses vir- 
tually devoid of incisions. Transverse sulcus on metaterga poorly developed, 
starting already from segment 2, although fully developed only from segment 
5. A paramedian pair of denticles between 3 coxae 5 behind a prominent, 
subquadrate lamina between ¢ coxae 4. Gonopod process h entirely missing, 
lobed a tiall Jn iedievonenancinuanmosncntamunielints T. strongylosomoides 
Paraterga better developed, protruding caudad beyond rear contour at least 
from segment 5. Calluses always at least with one lateral incision. Transverse 
sulcus starting only from segments 3-5. Dentiform tubercles between 3 
coxae 5 missing. Gonopod process h invariably present, lobe 1 with a spine 
STN ade herd eas anccntinessnanaieceatanattratatendaaresunibensamoniueelastaee a udorauien nadir 34 
Paraterga acutangular caudally and pointed beak-like already from collum. 
Tergal setiferous tubercles: 3+3 and 5+5 on segments 16-19. Adenostyle pat- 
tern on & legs: a distal knob on femora and a parabasal knob on most of 
postfemora, tibiae, and tarsi. Gonopod process h large, lamellar, sigmoid..... 

siaiveiiiavmsibnan ek ahsgictkad ap cabin cvasnedessen si sus enee SabucsleaociebPwecaawelabatns T. granulatus 
Paraterga acutangular caudally and pointed beak-like only from segment 4. 
2+2 and 4+4 tergal setiferous tubercles on segments 16-19. Adenostyle pat- 
tern on G legs: a proximal finger-shaped tubercle crowned with a bunch of 
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setae only on femora 6, 8, and 9. Gonopod process h smaller, spiniform ...... 


de aly eno taco enecarceepsnnadbeatnebdies pear tie elena tela nddcsadtertanph nee bguaneldetad T. topali 
Transverse sulcus on metaterga starting and fully developed from segment 5. 
Ventral adenostyles present on all 4 podomeres except COXA ....eeesteeeeeeee 36 


‘Transverse sulcus on metaterga starting from segment 4, but fully developed 
only from segment 5. Ventral tubercles only on some of & telopoditomeres... 
iessdendvadecediosdnschavtevasuebacessabansieiedtys vesuarsspesaiwssvendessvedents cougetevecuess eesetuesvieettae 37 
Metaterga rugulose also in front of transverse sulcus, at rear margin with sev- 
eral oblong tubercles. Sternal lamina between 3 coxae 4 like a pair of setifer- 
ous knobs. Neither gonopod lobe m nor lobe | spinigerous... T. tamdaoensis 
Metaterga rugose only behind transverse sulcus, without evident turbercles at 
rear margin. Sternal lamina between ¢ coxae 4 single. Both gonopod lobe m 
aind lobe Il ctowinedl Wilt a Spite cS. sudusrarsswnrrccseednesesescendedauenveaeed T. nodulipes 
Metaterga modestly rugulose only near transverse sulcus, posteriorly neither 
granular nor microtuberculate. Calluses broad. Gonopod process h simple, 
high, never particularly coiled; lobe 1 very modestly serrate at apex........... 38 
Metaterga distinctly rugose-granular/microtuberculate even on fore halves. 
Calluses narrow. Gonopod process h better developed and more strongly 
coiled; lobe I apically either bare or with a digitiform outgrowth............... 39 
Caudal corner of paraterga pointed from segment 3. Pleurosternal carinae 
particularly well-developed, surpassing rear contour until segment 16 or 17. 
Adenostyles often present on @ prefemora, pattern as in Fig. 19K. Gonopods 


PTT Ug bil 3808 PRO. Al pepe ene mee emt ne ore oretee ree orem renerrrterere Tor T. degerboelae 
Caudal corners of paraterga mainly narrowly rounded, pointed only from 
segment 15. Pleurosternal carinae less strongly developed............ T. pallidus 


Coloration dark, brown. Sternal lamina between 3 coxae 4 like a pair of sepa- 
rate, setiferous tubercles preceded by another pair of very small tubercles be- 
tween coxae 3. Gonopod with lobe | devoid of an apical process....... T. asper 
Coloration uniformly pale. Sternal lamina between 3 coxae 4 single, not ac- 
companied by additional tubercles in front or behind. Gonopod lobe | with 
abtrotig, apical, fnigershaped process ..ctiich nin rinisiididcnnunene 40 
Mostly 3+3 tubercles at rear margin of metaterga. Sternal lamina between 
coxae 4 distinctly emarginate. Larger adenostyles close to midlength on 3 
postfemora and tibiae, femora with a distal knob. Gonopod process h slenderer 
and shorter, apex of lobule m not developed into a spine........ T. subcoriaceus 
Mostly 4+4 tubercles at rear margin of metaterga. Sternal lamina between 4 
coxae trapeziform. Larger adenostyles on both postfemora and tibiae more 
distal, femoral knob missing. Gonopod process h unusually prominent, with 
a hook at base, apex of lobule maspinifotin .ccscscccesssscctassansssraces T. coriaceus 
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Conclusion 


Tylopus appears to be one of the largest millipede genera in Southeast Asia. The genus 
is best known from Thailand, which has 26 (> 63%) of the described species. With fur- 
ther progress in our knowledge of the millipede faunas of other, still poorly prospected, 
mostly neighbouring countries such as Laos, Myanmar, Cambodia and Vietnam, as 
well as southern China, the total of 41 Zylopus species can readily be expected at least 
to double. More congeners are likely to be found in Thailand as well. Golovatch and 
Enghoff (1993) attempted a preliminary phylogenetic analysis of Tylopus based on the 
35 species then known, but given the incomplete state of our knowledge of Tylopus, we 
believe that a new phylogenetic analysis would be premature. 

In Thailand, all Zylopus are confined to the northern, mountainous parts of the 
country (Map). Finding congeners south of Tak Province seems unlikely, but, since 
Tylopus are known also from all over Vietnam, including the southern parts of the 
country, this genus is likely to occur at least in the adjacent parts of Cambodia, from 
where no species have hitherto been recorded. At present the northern range limit of 
Tylopus lies in Yunnan Province, China, but it seems plausible that many more regions 
in southern China, even some north of Yunnan, might also prove to support Tylopus 
species. Since only a few species have been reported from Laos and Myanmar, another 
considerable increase in the number of congeners is more than likely after further col- 
lecting in those countries as well. 

Almost all Zylopus species are confined to forest habitats, especially montane ones. 
Most are local to highly local in distribution. There are only very few relatively wide- 
spread congeners, e.g. 7 doriae, T. perarmatus or 1. degerboelae. At one locality, as many 
as nine congeners can co-occur, e.g. in Doi Inthanon and Doi Suthep mountains. ‘This 
remarkable result indicates that many other high- to mid-montane forested areas in 
Indochina and southern China could support similarly rich faunules of Tylopus. 

Within Tylopus sympatric groups, only 7’ degerboelae appears to show a highly 
extended, almost annual pattern of seasonal activity, judging from the occurrence 
of adults of both sexes at Doi Inthanon and, especially, Doi Suthep. Adults of the 
bulk of congeners living at either (four species each) or both (five species) of these 
mountain ranges tend to be autumnal, their collection being confined to September 
to November. This probably means that these species represent a single, autumnal 
phenofauna. The sole, possibly noteworthy exception is 7’ asper which has heretofore 
been found only at Doi Inthanon and only in May. Whether this species represents 
a different phenofauna or not, remains open to question. Special observations are 
required to reveal the phenology and breeding seasons of Ty/opus at least in northern, 
mostly montane Thailand. 
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Map Distribution of Zylopus species: 2 species (Myanmar), 26 species (Thailand), 2 species (Laos), 1 spe- 
cies (China), 13 species (Vietnam): | Yado: 7 doriae (Pocock, 1895). 2 Village of Thao: T: silvestris (Po- 
cock, 1895). 3 Pha Mon Cave: 7’ grandis sp. n. 4 Doi Inthanon: T affinis Golovatch & Enghoff, 1993, 7° 
allorugosus Golovatch & Enghoff, 1993, T: asper Golovatch & Enghoff, 1993, T’ degerboelae Golovatch & 
Enghoff, 1993, T haplorugosus Golovatch & Enghoff, 1993, T jeekeli Golovatch & Enghoff, 1993, T. per- 
armatus Hoffman, 1973, T: prosperus Golovatch & Enghoff, 1993, 7’ parajeekeli sp. n. 5 Ban Mussoe: 7 
semirugosus Golovatch & Enghoff, 1993. 6 Doi Suthep: T affinis Golovatch & Enghoff, 1993, 7. alloru- 
gosus Golovatch & Enghoff, 1993, 7! baenzigeri Golovatch & Enghoff, 1993, T degerboelae Golovatch & 
Enghoff, 1993, 7 doriae (Pocock, 1895), T! hoffmani Golovatch & Enghoff, 1993, T: jeekeli Golovatch & 
Enghoff, 1993, 7. perarmatus Hoffman, 1973, T. similirugosus Golovatch & Enghoff, 1993, T. subcoriaceus 
Golovatch & Enghoff, 1993. 7 Doi Chiang Dao: T° degerboelae Golovatch & Enghoff, 1993, T. perar- 
matus Hoffman, 1973, 7! rugosus Golovatch & Enghoff, 1993. 8 Umphang District: T° bispinosus sp. n. 
9 Doi Pha Hom Pok: 7! amicus Golovatch & Enghoff, 1993, T' pallidus Golovatch & Enghoff, 1993, T 
perplexus Golovatch & Enghoff, 1993, T’ poolpermorum Golovatch & Enghoff, 1993, T. extremus sp. n. 10 
Buathong Waterfall: 7’ rugosus Golovatch & Enghoff, 1993. 1 | Doi Phatang: T' degerboelae Golovatch & 
Enghoff, 1993, 7! perarmatus Hoffman, 1973. 12 Ban Pang Rim Kon: T. perarmatus Hoffman, 1973. 13 
Thum Pha Thai: 7 perarmatus Hoffman, 1973. 14 Phucheefah: 7 perarmatus Hoffman, 1973. 15 Nam 
Min Waterfall: 77 perarmatus Hoffman, 1973. 16 Tham Pha Nang Khoi: 7’ perarmatus Hoffman, 1973. 
17 Ton Tong Waterfall: 77 veliger sp. n. 18 Phu Kheio: T coriaceus Golovatch & Enghoff, 1993, 7. pulvin- 
ipes Golovatch & Enghoff, 1993. 19 Luang Prabang: T’ nodulipes (Attems, 1953), T’ mutilatus (Attems, 
1953). 20 XiengKuang: 7 mutilatus (Attems, 1953). 21 Mengzi County: 7’ sinensis Golovatch, 1995. 
22 Mt Fan-Si-Pan: T' nodulipes (Attems, 1953). 23 O quy ho: T. crassipes Golovatch, 1984, T. maculatus 
Golovatch, 1984, T magicus Golovatch, 1984, T procurvus Golovatch, 1984. 24 Tam Dao: T. strongyloso- 
moides (Korsés & Golovatch, 1989), TZ’ tamdaoensis Korsés & Golovatch, 1989. 25 Cuc Phuong Nature 
Reserve: TZ granulatus Golovatch, 1984, T. hilaroides Golovatch, 1984, 1’ topali Golovatch, 1984. 26 
Bana: T: hilaris (Attems, 1937). 27 Peak Langbiang: 7’ mutilatus (Attems, 1953). 
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